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1. -REPORT  ON  THE  SALMON  FISHERIES  OF  ALA 


Bv  MARSHALL  McDONALD, 

U.  S.  Commistimter  of  Fish  and  Fishtriit. 


U.  3.   OOMMIBBION   OK  FiSH   AND   F 

Hon.  Levi  P.  Moeton, 

Pre^deat  United  States  Senate : 
SiB:  In  obedience  to  a  resolution  of  the  Senate  of  the  United 
the  Oommisfiioner  of  Fish  and  Fisheries  "to  communicHte  to  the  Set 
tion  in  his  possession  relative  to  salmon  fishing  in  Alaska,  its  extent, 
metlioda  employed  in  catching  salmon  are  likely  to  diminish  the  sappi 
exterminate  the  salmon;  together  with  his  opinion  as  to  what  me 
adopted  for  theprotection  and  preservation  of  the  salmon  indnstry  in . 
1  have  the  honor  to  transmit  herewith  a  brief  report,  discassing  the  ( 
following  captious:  • 

1.  Origin  and  development  of  the  Alaskan  salmon  fisheries. 

2.  Statistics  of  the  flRherieH. 

3.  Present  condition  of  the  fisheries. 

4.  The  methods  and  apparatus  employed. 

5.  The  protective  regulation  of  the  fisheries,  including  reconiu 
further  legislation  in  reference  to  them. 

Appended  to  this  communication,  and  making  a  part  of  it,  is  a 
life  history  of  the  salmon,  by  Dr.  T.  H.  Bean,  ichthyologist  of  the  C 
convemence  of  reference.  I  have  also  appended  a  bibliography,  as  fiu*  u 
taine<l  in  the  limited  time  at  my  dtsptrsal,  of  publications  relating  I 
Alaska  and  adjacent  waters. 

ORiaiN  AND  DEVELOPMENT  OF  THE  ALASKAN  SALMON  I 

The  marvelous  abundance  of  several  si>ecies  of  salmon  in  Ala 
been  long  known,  bnt  in  consequence  of  the  remoteness  of  this  regioi 
sibility,  the  abundant  supply  in  rivers  nearer  markets,  and  a  dispoi 
of  bnyers  to  underrate  Alaskan  products,  its  fishery  resources  have  no 
contribution  for  market  supply  until  within  a  fev  years,  during  wlii 

Note. — TbU  paper  wan  iint  pakliithed  aa  Seuate  Hiiicellanmna  Dociitoent  t 
Congreaa,  first  aeaaion.  The  auliject  diuciuaeil  iaof  Biicli  general  in lerent  that  it  wi 
to  gire  the  report  a  wider  circnlatioo  aod  a  more  permaaent  form  bf  iiuertlDg  it 
BnJletin. 
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as  the  result  of  reckless  and  improvident  fishing,  the  practical  destraction  of  the 
salmon  fisheries  of  the  Sacramento  and  the  reduction  of  the  take  on  the  Columbia  to 
less  than  one-half  of  what  it  was  in  the  early  history  of  the  salmon -canning  industry 
on  that  river.  At  present  the  streams  of  Alaska  furnish  the  larger  proportion  of  the 
canned  salmon  which  find  their  way  to  the  markets. 

The  pioneer  in  the  early  development  of  the  salmon-canning  industry  in  Alaskan 
waters  was  the  Alaska  Commercial  Company,  which  in  1887  established  a  cannery  on 
Rarluk  Eiver  on  the  west  side  of  Kadiak  Island,  and  packed  about  13,000  cases  of 
salmon.  The  enterprise  proved  exceedingly  profitable,  and  operations  were  rapidly 
extended  so  that  the  pack  pf  this  company  on  the  Karluk  Biver  in  1888  aggregated 
101,000  cases  of  48  pounds  each,  representing  a  catch  of  over  1,200,000  bluebacks  or 
red  salmon  in  the  estuary  of  a  small  stream,  with  a  volume  and  drainage  area  not 
exceeding  that  of  Eock  Creek  (the  small  stream  flowing  through  the  Zoological  Park 
and  discharging  into  the  Potomac  River  within  the  city  limits  of  Washington,  D.  O.). 
The  enormous  production  of  this  year  was  secured  by  entirely  obstructing  the  river 
by  running  a  fence  across  so  that  no  fish  could  pass  up,  and  by  continuing  canning 
operations  without  intermission  until  late  in  October,  when  most  of  the  fish  were  dark 
and  unfit  for  food. 

The  immense  pack  made  by  the  Alaska  Commercial  Company  in  1887  and  1888,  the 
fame  of  which  quickly  extended  to  San  Francisco,  had  two  important  results.  The 
attention  of  Congress  was  directed  to  the  inevitable  disaster  that  would  overtake  the 
salmon  fisheries  of  Alaska  unless  prompt  measures  were  taken  to  restrain  the  improv- 
ident and  destructive  methods  employed  for  the  capture  of  the  salmon.  Accordingly, 
upon  the  recommendation  of  the  Commissioner  of  Fisheries,  an  act  for  the  protection 
of  the  salmon  fisheries  of  Alaskarwas  introduced  into  Congress  and  became  a  law  on 
March  2, 1889,  as  follows : 

AN  ACT  TO   PROVIDE   FOU  THK   PROTECTION   OF  THE   SALMON   FISHERIES  OF   AUISKA. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in  Congress 
assembled^  That  the  erection  of  dams,  barricades,  or  other  obstructions  in  any  of  the  rivers  of  Alaska, 
with  the  purpose  or  result  of  preventing  or  impeding  the  ascent  of  salmon  or  other  anadromous  species 
to  their  spawning-grounds,  is  hereby  declared  to  be  unlawful,  and  the  Secretary  of  the  Treasury  is 
hereby  authorized  and  directed  to  establish  such  regulations  and  surveillance  as  may  be  necessary  to 
insure  that  this  prohibition  is  strictly  enforced  and  to  otherwise  protect'  the  salmon  fisheries  of 
Alaska;  and  every  person  who  shall  be  found  guilty  of  a  violation  of  the  provisions  of  this  section 
shall  be  fined  not  less  than  $250  for  each  day  of  the  continuance  of  such  obstruction. 

Sec.  2.  That  the  CommiHsioner  of  Fish  and  Fisheries  is  hereby  empowered  and  directed  to  insti- 
tute an  investigation  into  the  habjts,  abundance,  and  distribution  of  the  salmon  of  Alaska,  as  well  as 
the  present  conditions  and  methods  of  the  fisheries,  with  a  view  of  recommending  to  Congress  such 
additional  legislation  as  may  be  necessary  to  prevent  the  impairment  or  exhauHtion  of  these  valuable 
fisheries,  and  placing  them  under  regular  and  permanent  conditions  of  ])roduction. 

Sec.  3.  That  section  1956  of  the  Revised  Statutes  of  the  United  States  is  hereby  declared  to 
include  and  apply  to  all  the  dominion  of  the  United  States  in  the  watern  of  Bering  Sea;  and  it  shall 
be  the  duty  of  the  President,  at  a  timely  season  in  each  year,  to  issue  hiH  proclamation  and  cause  the 
same  to  be  published  for  one  month  in  at  least  one  newspaper,  if  any  such  there  be,  published  at  each 
United  States  port  of  entry  on  the  Pacific  coast,  warning  all  persons  against  «»nterin;^  said  waters  for 
the  purpose  of  violating  the  provisions  of  said  Hectiou ;  and  he  Hhall  also  cause  one  or  more  vchhcIs  of 
the  United  States  to  diligently  cruise  said  wat4*rs  and  arrest  all  persons,  and  seize  all  vessels  found  to 
be,  or  to  have  been,  engaged  in  any  violation  of  the  laws  of  the  United  States  therein. 
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This  act,  though  HuthoriziDg  and  directing  th^iSeoretaiyof  the  Treasury  to  estab- 
lish such  regulations  and  surveillance  as  should  be  necessary  to  insure  that  the  pro- 
hibition would  be  enforced,  neither  prescribed  the  machinery  nor  appropriated  the 
means  to  carry  it  into  effect.  Some  restraint  has  doubtless  been  imposed  upon 
attempts  at  violation  of  the  law  where  they  are  likely  to  come  under  observation,  but 
it  is  probably  violated  without  hesitation  or  scruple  where  the  chance  of  discoveiy  is 
casual  or  remote. 

STATISTICS  OP  THE  FISHERIES. 

The  immense  take  of  sabnon  in  the  estuary  of  the  Karluk  Biver  in  1887  and  1888 
had  the  additional  result  of  attracting  attention  to  a  field  promising  such  extrava- 
gant returns  for  the  capital  invested.  More  than  30  new  canneries  were  estab- 
lished during  the  season  of  1889.  Five  were  located  on  the  sand-spit  at  the  mouth  of 
the  Karluk  Eiver,  and  3  others  so  near  as  to  draw  their  supplies  from  that  source. 
Over  350,000  cases  of  red  salmon,  representing  4,000,000  of  fish,  were  taken  from  this 
insignificant  rivulet  in  1889,  and  sent  into  the  markets  of  the  world.  During  this 
season  there  were  36  canneries  in  operation  in  Alaska,  and  the  value  of  the  salmon 
pack  amounted  to  $3,375,000. 

The  following  table,  showing  the  Alaskan  salmon  pack  from  1883,  when  systematic 
canning  ox)erations  were  first  instituted,  to  1890,  after  they  had  probably  reached 
their  largest  development,  is  very  interesting  as  ^ell  as  suggestive;  interesting,  as 
illustrating  the  wonderful  wealth  of  the  waters;  suggestive,  because  we  know  that  it 
has  been  accomplished  by  irrational  and  destructive  methods,  and  by  improvident, 
willful,  and  contemptuous  disregard  of  natural  laws,  whose  aid  and  unobstructed 
operation  are  essential  to  the  maintenance  of  a  (^ntinuing  and  productive  salmon 
fishery  in  Alaska. 

TheJl<Mka  aalnum  pooh  from  1883  to  1890. 


Year. 

Nnmberof 
oasea. 

Year. 

Nnmber  of 
oaatNi. 

1883 

36,000 
46,000 

1887 

100,200 
208,000 
675,000 
610. 747 

1884 

1888 

1685    

7l.]Ufl 

188P  

1886 126!  700 

1890 

A  review  of  the  statistics  of  the  salmon  pack  of  Alaska  from  1883  to  1890,  com- 
piled from  data  gathered  by  the  Division  of  Fisheries  of  the  U.  S,  Fish  Commission, 
shows  that  the  total  yield  of  the  salmon  fisheric^s  of  this  region  from  1883  to  1890,  both 
inclusive,  was  2,050,497  cases  of  48  pounds  each,  representing  an  aggregate  production 
of  28,706,958  salmon  within  the  period  mentioned.  During  the  first  three  years  the 
pack  was  small,  viz,  36,000  cases  in  1883, 45,000  cases  in  1884,  and  74,850  cases  in  1885. 
After  this  the  increase  in  production  was  phenomenal,  and  in  1889  had  reached  the 
enormous  amount  of  675,000.  Production  in  the  subsequent  years  receded  slightly, 
but  the  aggregate  for  1890  and  1891  did  not  fall  much  short  of  the  pack  of  1889.  Of 
the  entire  Alaskan  yield,  about  one  half  is  taken  from  the  estuary  of  the  Karluk  Biver. 
Adding  the  product  of  1891  to  the  aggregate  for  previous  years,  we  have  a  total  yield  of 
canned  salmon  since  1883,  when  regular  canning  began,  amounting  to  nearly  2,750,000 
cases,  and  a  total  value  of  $11,000,000, 
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Besides  the  canned  salmon,  the  rivers  of  Alaska  yield  auuaally  nearly  7,000  bar- 
rels of  200  pounds  each  of  salt  salmon.  When  we  add  to  the  above  production  the 
enormous  quantities  of  salmon  which  are  consumed  by  the  natives,  in  the  fresh  and 
dried  condition,  we  shall  be  able  to  form  some  adequate  idea  of  the  immense  value  of 
the  Alaskan  salmon,  and  the  importance  of  fostering  and  establishing  conditions  of 
permanence  for  this  great  resource. 

In  1889  the  salmon  fishery  gave  employment  to  66  vessels,  in<*luding  13  steamers, 
13  barks,  2  brigs,  and  1  ship.  Thirty-six  canneries  were  in  active  operation,  not 
counting  a  number  of  small  establishments  whose  pack  was  light,  and  incidental  to 
general  trading  with  the  natives.  The  capital  stock  of  these  canning  companies 
ranged  from  $75,000  to  $300,000.  The  estimated  capital  was  $4,000,000,  and  the  value 
of  the  pa€k  $3,375,000. 

PRESENT  CONDITION  OP  THE  FISHERIES. 

OBSTRUCTIONS  IN  THK   KIVBRS. 

Early  in  April,  1890,  information  reached  the  Commissioner  of  Fisheries  in  regard 
to  a  salmon  trap,  the  construction  of  which  had  been  determined  upon  by  four  can- 
nery firms  located  on  the  Nushagak  River.  About  25  miles  from  the  mouth  of  this 
river  is  a  tributary  known  as  Wood  River,  into  which  most  of  the  salmon  entering 
the  Nushagak  make  their  way  for  the  purpose  of  spawning  in  the  two  large  lakes  at 
its  head.  Believing  that  such  action  was  a  violation  of  the  act  of  Congress  approved 
March  2,  1889,  providing  for  the  protection  of  the  salmon  fisheries  of  Alaska,  the 
Conmiissioner  transmitted  the  information  to  the  Secretary  of  the  Treasury  with  the 
suggestion  that  the  necessary  steps  be  taken  by  some  of  the  Treasury  officials  in  that 
region.  The  matter  was  referred  to  the  chief  of  the  Revenue-Marine  division  with  the 
recommendation  that  if  possible  the  captain  of  one  of  the  Revenue-Marine  8tea.mers 
cruising  in  Alaskan  waters  be  directed  to  make  an  investigation,  and,  if  necessary, 
have  the  obstructions  removed  and  the  guilty  parties  arrested  and  prosecuted. 

On  April  12  the  chief  of  the  Revenue-Marine  division  returned  the  correspondence 
to  the  Commissioner  of  Fisheries  with  the  information  that  the  commanding  officers  of 
the  Revenue-Marine  steamers  cruising  in  Alaskan  waters  duiing  the  ensuing  season 
would  be  instructed  to  enforce  the  law  for  the  protection  of  the  fisheries  as  far  as  cir- 
cumstances would  permit.  He  suggested  also  that  the  commanding  officer  of  the  Fish 
Commission  steamer  Albatross  be  instructed  to  investigate  the  complaint  and  enforce  the 
law  if  found  necessary.  Inasmuch  as  the  Commissioner  of  Fisheries  did  not  have 
authorit}'  to  give  directions  for  the  enfonrement  of  the  law,  he  wrote  to  the  chief  of  the 
Revenue-Marine  division  on  April  17  that  if  the  Secretary  desired  to  confer  the  neces- 
sary authority  upon  the  commanding^  officer  of  the  Albalrossy  Lieut.  Commander  Z.  L. 
Tanner,  XJ.  S.  Navy,  he  would  take  pleasure  in  forwarding  the  same.  On  the  follow- 
ing day,  therefore,  the  acting  Secretary  of  the  Treasury,  Hon.  George  S.  Batcheller, 
forwarded  to  the  Commissioner  of  Fisheries  the  following  order,  clothing  the  com- 
mander of  the  Alhafross  with  the  necessary  authority  to  act  in  the  matter,  inclosing 
at  the  same  time  copies  of  Treasury  circular  of  March  10,  1889,  in  relation  to  the 
matter* 
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Trkasitry  Dkpartmknt,  Office  of  the  Skcrktary, 

Washingtom^  D,  C,  April  IS,  1S90, 
Sir:  Tou  are  hereby  clothed  with  full  power  and  authority  to  enforoe  the  provisious  of  law  con- 
tained in  act  of  Congress  approve<l  March  2,  1889,  providing  for  the  prot4^oti<m  of  the  salmon  Asheriea 
of  Alaska,  which  prohibits  the  erection  of  dams,  barricades,  or  other  oltstriictions  in  any  of  the  rivt'trs 
of  Alaska,  with  the  purpose  or  result  of  preventing  or  impeding  the  ar^cent  of  salmon  or  other  anad- 
romous  species  to  their  spawning-grounds. 

Respectfully,  yours. 

Gro.  S.  Hatchellrr, 

Acting  Secretary, 
Lieut.  Commander  Z.  L.  Tanner, 

Commanding  L\  S.  Fish  Commission  Steamer  AlhatrosSy 

San  FranciscOj  Cal, 


Treasury  Department,  Office  of  the  Secretary, 

Washington,  D,  C,  March  lily  1S89. 
To  Collectors  and  other  Officers  of  the  Customs: 

The  following  provision  of  the  act  approved  Maroh  2,  1889,  entitled  '*An  act  to  provide  for  the 
protection  of  the  salmon  fisheries  of  Alaska  *'  is  hereby  published  for  the  information  and  guidance  of 
all  concerned : 

^^  That  the  erection  of  dams,  barricades,  or  other  obstructions  in  any  of  the  rivers  of  Alaska,  with 

the  purpose  or  result  of  preventing  or  impeding  the  ascent  of  salmon  or  other  anadromous  spi^oics  to 

their  spawning-groumls,  is  hereby  declare<l  to  be  unlawful,  and  the  Secretary  of  the  Treasury  is  hereby 

authorized  and  directed  to  cntablish  suph  regulations  and  surveillance  as  may  l)e  necessary  to  insure 

that  this  prohibition  is  strictly  enforced  and  to  otherwise  protect  the  salmon  fisheries  of  Alaska;  and 

every  person  who  shall  be  found  guilty  of  a  violation  of  the  provisions  of  this  section  shall  be  fined 

not  less  than  $250  for  each  day  of  the  continuance  of  such  obstruction.'' 

Collectors  and  other  officers  of  the  customs,  aud  officers  under  the  jurisdiction  of  this  Department 

who  may  be  assigned  to  duty  in  Alaska,  will  see  that  the  requirements  of  said  section  are  strictly 

observed,  and  that  no  dams,  barricades,  or  other  obstructions  are  placed  in  any  of  the  rivers  of  Alaska 

with  the  purpose  or  result  of  preventing  or  impeding  the  ascent  of  salmon  or  other  anadromous 

species  to  their  spawniug-grounds ;  and  should  any  such  dams,  barricades,  or  other  obstructions  be 

discovered,  to  warn  the  persons  who  erected 'the  same  to  immediately  remove  them  au<l  thereafter  rep<trt 

the  persons  (with  statement  of  facts)  to  the  United  States  attorney  of  Alaska  for  prosecution  undt^r 

the  said  section,  and  also  to  forward  duplicate  reports  to  this  Department  for  its  information. 

Officers  of  the  Revenue-Marine  Service  on  duty  in  Alaskan  waters  are  hereby  reciuired,  so  far  im 

practicable,  to  assist  officers  of  the  customs  in  Alaska  in  seeing  that  the  requirements  of  the  statut<^ 

are  strictly  enforced. 

Hugh  8.  Thompson, 

Acting  Secretary, 

On  April  23  a  letter  of  instractioiiB  was  forwarded  to  Lieut.  Commander  Tauner, 
calling  his  attention  to  the  existence  of  a  trap  or  dam  on  Wood  River^  as  al8o  to  the 
order  of  the  Secretary  of  the  Treasury  directing  the  Revenue-Marine  steamers  to 
enforce  the  law  as  far  as  circumstances  would  permit,  and  to  the  request  that  the 
steamer  Albatross  make  an  investigation  and  carry  out  the  provisions  of  the  law  in 
case  of  its  violation.  Lieut.  Commander  Tanner  was  directe<l  to  make  this  one  of  the 
first  objects  of  his  cruise  in  Bering  Sea,  and  to  comply  with  the  instructions  of  the 
Secretary  of  the  Treasury  as  fully  as  possible.  His  report,  after  making  the  investi- 
gation, was  as  follows: 

Unalaska,  Alaska  Tkruitory,  June  i/7,  2S90, 
Hon.  Marshall  McDonald, 

U.  8.  Commissioner  of  Fish  and  Fisheries,  Washington,  D.  C,  : 

Dkar  Sir:  I  have  the  honor  to  inform  you  that  the  Albatross  anchored  in  the  Nushagak  Kiver  on 
Jnne  3.     I  visiteil  the  four  canneries  locateil  on  that  stream  the  following  day.     They  use  gill  nets 
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almost  exclusively  in  taking  salmon,  although  three  of  them  have  a  small  trap  in  the  immediate 
vicinity  of  their  establishments.  They  are  all  dry  at  low  tide,  and  when  fish  are  found  in  them  men 
go  in  and  pick  them  up  from  the  ground. 

The  fourth  cannery  htid  a  trap  formerly,  but  did  not  find  it  profitable.  Nothing  that  can  be  called 
an  obstacle  to  the  free  passage  of  salmon  exists  in  the  Nnshagak  River. 

I  learned  from  Mr.  J.  W.  Clark,  one  of  the  projectors,  and  others,  that  a  union  trap  was  in  process 
of  construction  in  Wood  River,  and  in  order  to  ascertain  the  character  and  present  condition  of  the 
work  I  took  Mr.  P.  H.  Johnspn,  who  has  charge  of  the  enterprise,  and  Mr.  Clark,  in  one  of  the  ship's 
boats,  and  steamed  to  the  point  indicated,  which  I  found  to  be  about  20  miles  above  its  mouth. 

Wood  River  at  that  point  is  a  stream  of  pure  cold  water  between  700  and  800  feet  in  width  and  10 
feet  deep  at  low  tide;  rise,  3  to  4  feet. 

The  work  of  trap-building  was  in  progress,  a  group  of  ten  piles  having  been  driven  about  300 
feet  from  shore,  and  lying  on  the  bank  were  a  portion  of  the  nets  required  to  mount  the  finished 
structure.  Operations  were  not  sufficiently  advanced  to  enable  me  to  judge  their  intention,  and  I  can 
only  give  the  plan  as  detailed  to  me  by  the  builders.  Mr.  Clark  stated  that  the  plans  contemplated 
two  40-foot  square  traps,  with  win^s  extending  to  the  shore  on  either  side,  an  open  channel  of  100 
feet  being  left  in  midstream  for  the  passage  of  the  salmon;  that  he  had  joined  the  enterprise  with  the 
stipulation  that  this  passage  should  be  left  unobstructed  at  all  times. 

In  reply  to  a  question,  he  said  that  he  had  lived  in  the  country  many  years  as  a  fur-dealer,  and 
the  thickly  populated  region  on  Wood  River  contained  many  of  his  best  customers;  hence  he  would 
have  no  hand  in  anything  that  would  injure  them.  An  obstruction  in  the  river  preventing  the  run  of 
salmon  would  result  in  actual  starvation  to  the  majority  of  the  natives. 

Mr.  P.  H.  Johnson,  the  prime  mover  in  the  affair,  described  the  plans  precisely  as  Mr.  Clark  had 
done.  He  considered  the  traps  as  an  experiment  involving  too  much  money  to  be  expended  by  either 
of  the  canneries  singly ;  hence,  he  had  endeavored  to  interest  all  four,  and  finally  succeeded,  Mr.  Clark 
having  joined  them  with  the  provision  that  a  free  passage  of  at  least  100  feet  should  be  left  in  the 
middle  of  the  river.  He  said  this  stipulation  was  agreed  to  willingly,  as  they  never  had  an  idea  of 
barricading  the  stream.  The  inclosed  sketch  shows  the  plan  as  given  to  me  by  the  gentlemen  men- 
tioned ;  and  the  blue  prints  [not  reproduced]  give  an  accurate  idea  of  the  present  state  of  the  structure. 
It  will  be  observed  that,  while  a  100-foot  channel  will  serve  for  the  ascent  of  salmon,  complete  barri- 
cade of  the  stream  can  be  accomplished  with  a  net  of  that  length,  12  to  15  feet  in  depth.  Whether  this 
simple  appliance  will  be  used  depends,  in  the  absence  of  a  Government  inspector,  upon  the  cauners 
themselves. 

Very  respectfully, 

Z.  L.  Tanner, 
Lieutenant  Commander,  U,  S,  Navy,  Commanding. 


MO  rta.r. 


NoTK.— The  river  ia  at  this  point  about  750  fipet  wide;  dopth  at 
mean  low  water,  10  feet;  rise,  3  to  4  feet. 
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Unaiaska;  Alaska  Territory,  June  IS,  1890, 
Hon.  Marshall  McDonald, 

U,  S,  CammisHoner  of  Fish  and  Fisheries : 
Dear  Sir  :  In  looking  over  my  letter  regarding  the  constmction  of  traps  in  Wood  River  it  oconxs 
to  me  that  I  may  not  have  exjilained  my  action  very  definitely.  It  is  generally  understood  here  that 
the  act  of  March  2,  1889,  does  not  prohibit  the  ordinary  use  of  the  trap,  and  that  when  a  practicable 
Manuel  is  left  for  the  passage  of  salmon  they  may  lawfully  be  used.  As  I  did  not  feel  fully  compe* 
tt'ut  to  argue  the  point  I  advised  them  to  keep  witliin  the  law,  as  the  Government  intended  to  enforce 
it  strictly  and  would  exact  the  full  penalties  for  its  infraction. 

If  it  is  the  intention  of  the  act  to  prohibit  the  use  of  traps,  I  would  respectfully  suggest  that  it 
l»e  so  stated  in  a  Treasury  circular.     It  would  simplify  mattei-s  very  much  if  the  Treasury  Department 
would  state  definitely  what  the  canners  may  or  may  not  do  under  the  act  of  March  2,  1889. 
Very  respectfally, 

Z.  L.  Tanker, 
Lieut.  Commander,  U,  8.  Navy,  Commanding, 

This  correapondence  was  referred  to  the  ichthyologist  of  the  Commission,  who 
made  the  following  report: 

U.  S.  Commission  of  Fish  and  Fisoebibs, 

Washington,  D,  C,  July  U,  1890. 
Col.  Marshall  McDonald, 

r.  S.  Commissioner  of  Fish  and  Fisheries : 
Sir  :  After  having  considere<l  the  letters  of  Lieut.  Commander  Z.  L.  Tanner,  U.  S.  Navy,  dated  Jane 
15  and  18,  1890,  referring  to  the  construction  of  a  trap  in  Wood  River,  Alaska,  I 'respectfully  offer 
my  opiniou  that  such  a  contrivance  for  the  capture  of  salmon  is  of  the  nature  of  an  obstruction  which 
would  impede  and,  in  all  probability,  prevent  the  ascent  of  salmon  to  their  spawning-grounds.  It  is, 
therefore,  clearly  a  violation  of  the  act  approved  March  2,  1889,  a  p(»rtion  of  which  is  quoted  here- 
with: 

f  Public  No.  158. — An  act  to  provide  for  the  protection  of  the  saknon  fisheries  of  Alaska.] 

** Beit  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in  Congress 
assembled,  That  the  erection  of  dams,  barricades,  or  other  obstructions  in  any  of  the  rivers  of  Alaska, 
with  the  purpose  or  result  of  preventing  or  impeding  the  ascent  of  salmon  or  other  anadromous  spe- 
cies to  their  spawning-grounds,  is  hereby  declared  to  Ibe  unlawful,  and  the  Secretary  of  the  Treasury 
is  hereby  authorized  and  directed  to  establish  such  regulations  and  surveillance  as  may  be  necessary 
to  insure  that  this  prohibition  is  strictly  enforced  and  to  otherwise  protect  the  salmon  fisheries  of 
Alaska;  aud  every  person  who  shall  be  found  guilty  of  a  violation  of  the  provisions  of  this  sectipu 
shall  be  fined  not  less  than  $250  for  each  day  of  the  continuance  of  suclw)bstruction.'' 

It  has  been  demonstrated  that  traps  in  salmon  rivers  will  speedily  exterminate  the  salmon.  New- 
foundland famishes  a  satisfactory  illustration  of  this  fact.  So  well  is  this  matter  understood  that 
British  Columbia  forbids  altogether  the  capture  of  salmon  in  narrow  reaches  of  streams,  and  the 
rivers  are  guarded  to  see  that  the  close  time  and  other  regulations  are  observed ;  the  length  of  nets  and 
their  size  of  mesh  are  fixed  by  law ;  even  the  offal  from  canneries  is  not  allowed  to  lie  in  the  way  of 
ascending  fish. 

The  Alaskan  salmon  firms  are  in  the  territory  to  get  fish.  They  prefer  to  get  them  without  injury 
to  the  future  of  the  business  if  possible,  but  get  them  they  must  or  be  overcome  by  financial  disaster 
In  their  efforts  to  win  success  they  have  often  stretched  nets  across  the  mouths  of  small  streams  aud 
prevented  the  salmon  from  going  up  until  a  sufficient  number  had  collected  to  make  a  good  seine  haul 
possible.  They  have  erected  traps  in  rivers  in  such  a  way  as  to  stop  every  salmon  from  ascending  and, 
in  some  cases,  actually  built  impassable  barricades  to  prevent  the  ascent  of  fish  entirely  until  the 
demands  of  the  canneries  were  satisfied.  Even  when  fishing  regulations  were  adopted  by  mutual 
agreement  among  the  firms  interest>ed,  individual  infractions  of  the  rule  were  only  too  frequent. 

Tlie  trap  men  on  Wood  River  are  building  upon  the  well-known  habit  of  the  quinnat  (or  king 
salmon)  of  following  along  the  shores  in  shallow  water  to  escape  from  enemies.  All  the  conditions, 
both  natural  aud  invented,  will  favor  the  entrance  of  salmon  into  the  great  inclosure  at  the  end  of 
the  leader  of  netting.     In  all  probability  few  salmon  will  swim  in  midchannel  and  reach  the  upper 
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waters  and  lake  sources  of  the  river,  and  it  will  always  be  possible  to  cut  off  this  remnant  in  the 
manner  suggested  by  Lieut.  Commander  Tanner  and  actually  practiced  by  fishermen  on  occasions, 
that  of  stretching  a  seine  across  the  open  water.  If  the  Government  should  interpret  it«  act  so  as  to 
allow  the  use  of  traps,  in  spite  of  the  unfortunate  outcome  of  such  appliances  in  neighboring  coun- 
tries, it  should  then  prescribe  regulations  for  the  conduct  of  the  fishery  and  appoint  agents  to  see 
that  the  laws  are  enforced.  If  these  matters  are  left  solely  to  the  discretion  of  the  individaals  having 
a  financial  interest  in  the  fishery,  there  will  soon  be  no  salmon  to  protect. 
Very  respectfully, 

T.  H.  Bean, 
lohthyologistf  U.  8,  Fish  CommUsion. 

The  papers  relating  to  the  obstruction  of  Wood  River  were  transmitted  to  the 
Secretary  of  the  Treasury  by  the  Commissioner  of  Fish  and  Fisheries,  with  the  follow- 
ing letter: 

WAsnmQTOJH,  D.  C,  July  SI,  1890, 
The  Sbcrktary  of  the  Treasury,  Washington,  D.  C: 

Sir:  Referring  to  your  communication  of  April  18  last,  forwarding  to  Lieut.  Commander  Z.  L. 
Tanner,  U.  S.  Navy,  commanding  the  Fish  Commission  steamer  Albatross  on  the  Pacific  coast,  a  letter 
clothing  him  with  full  power  to  enforce  the  provisions  of  the  Alaskan  salmon  law,  with  special  refer- 
ence to  obstructions  which  it  was  reported  were  to  be  constructed  in  the  Nnshagak  and  Wood  rivers, 
I  have  the  honor  to  transmit  herewith  for  your  consideration  several  documents  bearing  upon  that 
subject,  namely : 

Copies  of  two  letters  from  Lieut.  Commander  Z.  L.  Tanner,  with  their  inolosnres,  dated  Unalaska, 
Alaska,  June  15  and  18,  and  a  copy  of  a  letter  from  Dr.  T.  H.  Bean,  ichthyologist  of  the  U.  S.  Fish 
Commission,  dated  July  24. 

Lieut.  Commander  Tanner  reports  having  visited  the  Nnshagak  and  Wood  rivers  on  June  3.  He 
found  no  obstructions  in  the  former  river,  but  in  the  Wood  River  two  traps  were  in  process  of  con- 
struction, with  wipgs  leading  to  the  shore  and  leaving  a  passageway  in  the  middle  of  the  river  100 
feet  wide.  Not  feeling  competent  to  judge  if  these  traps  formed  an  obstruction  to  the  ascent  of 
salmon  within  the  meaning  of  the  law,  Lieut.  Commander  Tanner  did  not  feel  justified  in  carrying 
out  the  provisions  of  the  law  without  further  instructions  from  Washington. 

Dr.  T.  H.  Bean,  whose  letter  is  inclosed,  may  be  considered  as  one  of  the  foremost  aathorities  in 
this  country  respecting  the  habits  of  the  Alaskan  salmon.  He  paid  special  attention  to  that  subject 
during  two  official  visits  to  Alaska,  the  last  visit  having  been  made  a  year  ago,  in  obedience  to  instruc- 
tions from  Congress  contained  in  the  act  of  which  the  law  now  referred  to  forms  a  part.  In  his  opinion 
the  building  of  the  traps  in  Wood  River  according  to  the  plan  submitted  by  Lieut.  Commander  Tanner 
should  be  regarded  as  an  infringement  of  the  law,  and  in  that  opinion  I  fully  concur. 

Should  you  desire  to  have  further  instructions  respecting  this  matter  sent  to  Lieut.  Commander 

Tanner,  I  shall  be  pleased  to  transmit  the  same  without  delay,  although,  on  account  of  the  imperfect 

mail  arrangements  with  Unalaska,  I  fear  they  may  not  reach  him  before  the  close  of  the  season. 

Very  respectfully, 

M.  McDonald, 

Commissioner, 

To  the  foregoing  commanication  the  Acting  Secretary  of  the  Treasury  made  the 

following  reply: 

Treasury  Department,  Office  of  the  Secretary, 

Washingtony  D,  C,  August  IS,  1890, 
Hon.  Marshall  McDonald, 

U.  S.  CommissUmer  of  Fish  a$kd  Fish^rieSy  Washington,  D,  C, : 

Sir  :  I  respectfully  acknowledge  the  receipt  of  your  letter  dated  July  31, 1890,  with  the  following 
inclosures: 

Copies  of  two  letters  from  Lieut.  Commander  Z.  L^  Tanner,  U.  S.  Navy ;  one  sketch  and  two  blue 
prints  of  Wood  River,  Alaska,  and  one  letter  from  Dr.  T.  H.  Bean,  ichthyologist,  U.  S.  Fish  Commission. 

The  correspondence  above  mentioned  has  been  carefully  reviewed,  and  you  are  informed  that  it  is 
the  decision  of  this  Department  that  the  erection  of  traps  as  described  by  Capt.  Tanner,  or  any  other 
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only-  in  put  acTOKSft  sud  stnftm,  is  m  laipvdiiiiiMit  lo  1^  iMe^ttt  cUT (mUama  i«  kstik^w .jo^^j^vln^mMH^^  »|^H'^«« 
to  their  spftWBi]i|c>grfNmd9w  md  is  cl««rly  s  Yialatk4i  «^  tW  ael  iUi'  Mwri'^h  9;  188^ 

Tlie  Dcpttrtmait  will  he  pk«wd  if  you  will  iulWin  Li«^«tx  i\^«umMHl«»r  'l\MMik«Mr  ^  il«  ^WWi^at 
in  this  ease  nnd  instruet  him  to  warn  tlM^  paitiset  who  «'i«^l«>d  »»kl  Ink}^  «r  «ui>'  Ck|h<Mr«  <M'  \x\^  v^mImvv 
that  mn J  come  to  his  notice,  to  immediatoly  r«n4>v«  lh«^  MnM^«  mi4  th«>n>«Ut^i^r  to  v^ur^  ik^  )Hvii»mMk, 
with  stotMneot  of  fiiets*  to  the  I'nitod  $tot«>»  »UonM^y  uf  Al«ak»  tW  |»ir^)«MH^uliim  multvr  t^ot  MHr\>h  ^x 
1889,  and  also  to  forward  a  duplieato  of  his  r«^|iort  to  I  his  DepaHnM^ut  IVur  ils  iulXurittalliui. 
Respectfully  ycurs. 

The  following  oommnnicatlon  was  ther<^foi^  tmnamittcHl  to  hit^ut*  OoiiuumuWr 
Tanner,  advising  him  of  the  ruling  of  the  Treiu^ury  l>e)uirtiueut; 

lAeat,  Commander  Z.  L.  Tankkr, 

rii«l««hi,  AloMkii: 

Dkar  Sir:  Your  letters  of  June  15  (179)  and  18  (182),  relAtivf^  to  ytmr  visit  to  i\w  Nu«1mtf)ik  and 
Wood  rivers  in  respect  to  reportod  ohstruotions  to  the  asoont  of  wihuon,  cmut^  iluly  to  haiul  aud  wt^iH^ 
referred  to  the  Secretary  of  the  Treasury  for  his  infonuatiou.  In  eonnoctloii  yt\i\\  thanu  I  alM«»  truiiM- 
mitted  to  the  Secretary  of  the  Treasury  a  report  by  Dr.  Hoan  based  upon  your  lettom  and  dsMOi  ibing 
the  incTitable  effect  of  the  oonstruotiou  of  such  traps  as  tliose  now  bt^ing  <Minfitnirtod  tu  tb«^  Wood 
River.  A  copy  of  Dr.  Beau's  report  is  herewith  inclosed,  and  also  a  oopy  of  a  letter  J  nut  reoeivtHi  tVom 
the  Acting  Secretary  of  the  Treasury,  in  which  a  decision  is  renderttd  that  the  Wood  Uiver  trapw  are  a 
violation  of  the  act  of  March  2,  1889. 

Should  this  communication  reach  you  iu  time  you  will  pnweed  to  rarry  out  tbo  i*ei|ueHt  of  (.Iit« 

Treasury  Department  as  stated  in  the  letter  of  the  Acting  Bt^iretary. 

Very  respectfully, 

M.  M(1)0NAI.ll, 


u 


UMITATION  OP  THK  SALMON  CATCH   HY  AOllKKMRNT  OK  THK  (lANNMKH. 

The  restrictions  and  embarrassments  imposed  upon  the  operationn  of  th(^  oannoiieN 
by  the  act  of  Congress  prohibiting  the  erecttiou  of  barriers  to  the  ttHcsent  of  Malinon  in 
the  rivers,  and  the  decision  of  the  Secretary  of  the  Treasury  tliat  tlie  on^^tiou  of  trajm 
or  any  other  permanent  fences,  dams,  or  barriciKles  in  any  of  the  rivers  of  Aliiiiliiii 
whether  extending  wholly  or  only  in  part  across  said  streamn,  was  an  inipiMllment  w 
the  ascent  of  salmon  and  other  anadromous  species  to  their  spawninggroundN,  and 
therefore  unlawful,  changed  the  methods  and  apparatus  of  the  lisherieH,  but  brou^lit  no 
reliefer  immunity  from  the  threatened  disaster,  sim^ethe  metliods  substitute*^!  exi'luHe 
the  salmon  from  their  spawning-grounds  as  effec^tually  as  if  permanent  obMtrurtlons 
were  maintained  in  the  rivers. 

The  pack  of  1891  fell  but  little  shoit  of  tlie  enormous  piick  of  IHHO,  and  tlie  iM^iuunu- 
lated  Ktock  of  1889, 1890,  and  1891,  being  in  exiM^ss  of  the  demands  of  the  marki^t,  hiid 
its  natuml  result  in  causing  a  break  in  pric'/es,  which  prove4l  disastrouM  Uf  many  of  tlie 
canneries  and  led  to  a  combination  of  interests  for  tbepuriKise  of  re<ltu$iiig  imHUiatUm, 
An  agreement  to  limit  the  catch  was  enterceil  into  by  the  canni't's  of  AliMka  and 
Britii«h  Columbia,  which  was  fmt  iu  oiieration  the  preMtnt  mtiimm, 

Thiff  limitation  of  the  salmon  catch  by  agreKfin^'tit  pla^'^^^H  a  aUiutk  niHpn  am'^mnivi* 
fishing  in  Alaska*    The  effect  will  be  e<inservative,  although  the  nietMure  was  iU'tmilM 
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by  m;IAh)i  miMren  and  may  Ik?  abrogated  at  any  time  when  prices  recover  nnder  the 
Mtimulnn  of  increaMed  demand. 

liefore  the  ofnening  of  the  Halmon  flKhery  in  1891  it  was  reported  that  600,000  caAes 
of  i;afini*d  Nalmon  were  in  Han  Francrim^o  warehonseH  and  that  in  London  about 
400,000  c.Hm*M  which  ha<l  iniHHed  into  Kei*/ond  handn  were  »till  on  the  market.  This 
repreMenU  abont  tWo-thirdH  of  the  total  average  annual  ontpnt  of  the  Pacific  coant. 
Finding  that  the  market  was  overstocked  and  the  price  of  canned  salmon  reduced  in 
vAmmHinv.uci*,,  ho  that  in  many  cases  business  became  unprofitable,  the  canners  decided 
Ut  make  a  cx)tnbination  and  curtail  the  fishing  in  the  seasrm  of  1892.  The  output  of 
the  canneries  of  Alaska  and  the  I^acific^  c>oast  canneries  for  1891  has  been  tabulated 
as  follows: 

CMen. 

Columbia  Hiytr 390,000 

Othor  Ot^hou  RtvwrM 20, 000 

PuK«i  Sound 20,000 

KriworRlvor 225,000 

BHUhIi  Colniiibla  and  «lsewh«r» 235,000 

AlaMka 800,000 

1,680,000 

It  WiiS  expected  that  the  organization  of  the  canners  would  include  those  of  Cali- 
fornia and  British  (volumbia  as  well  as  Alaska.  The  first  subject  of  agreement  was 
the  reduction  of  the  output  to  one-half  of  the  usual  quantity.  By  this  means  the  can- 
ners li()]>e  to  improve  the  trade,  csi)ecially  in  the  English  market.  The  canners  are 
under  heavy  bonds  to  kcM^p  the  agreement  and  at  the  end  of  the  season  to  declare 
under  oath  the  amount  of  their  packs.  Of  the  thirty-seven  canneries  in  Alaska  only 
nine  will  be  o)>erated,  nnd  the  men  usually  employed  in  the  other  establishments  will  not 
be  hired.  The  sanui  reduction  will  be  made  in  California  and  British  Columbia.  In 
Alaska  the  intention  was  to  operate  two  canneries  at  Karluk,  two  on  the  Nushagak, 
one  at  Chignlk  Hay,  one  at  (\>ok  Inlet,  one  either  at  Loring  or  Chilkat,  one  at  Alitak 
Hay,  imd  one  nt  (Copper  Uiver.    The  Alaskan  output  is  to  be  limited  to  400,000  cases. 

The  following  agreement  was  entered  into  Murch  25, 1892,  between  the  salmon- 
(MUUiers  of  Fraser  Uiver,  8keena  River,  Kivers  Inlet,  and  elsewhere  in  British  Colum- 
bia: 

Whort^tMi  on  a(M>ouut  of  tho  overproduction  of  ouiiuhI  Hnlmon  on  this  coast,  the  markets  of  all 
naIiuou  potntn  in  tho  (^nit>eU  Static,  ('anailn,  luid  (h^at  Hritatn  are  overstocked  with  canned  salmon, 
iMid  it  li  diMiirahle  in  tho  mutual  Intoin^ts  of  tho  partiiv*  to  this  agreement  that  some  limitation  in  the 
park  of  tho  (Mtmtng  noiuion  abould  ho  agrt^od  to,  in  onler  that  the  supply  of  and  demMid  fbr  that  arti- 
olt«  umy  ho  oqualixod ;  tho  st^voral  partitMi  hor«>U»  have  agrt^ed  to  limit  the  pack  of  canned  salmon  at  the 
oaunoritM  ownod,  ooutrtdlod,  or  operated  hy  them  and  each  of  them  respectively  upon  the  terms  and 
in  prttportion  horoinatlior  montitmod,  iwi  ftdlows,  vIk:  That  the  reduction  in  the  pack  of  canned  salmon 
during  tho  seiuion  of  18(13  Ahall  ho  upon  the  V>iiaer  50  per  cent  upon  the  capacity  of  each  cannery,  and 
on  tho  Skoona  Hivor  and  northern  poinU  :i5  per  ctmt  upon  the  capacity  of  each  oanueiy. 

The  siUmone^mners  on  Kadiak  Island  tH)nstitute  the  following  eight  oompanies: 
Tltt^  Karluk  Tiu^king  Otmiptuiy,  the  Kinliak  Packing  Company,  the  Aleutian  Island 
Fishing  and  Mining  Company,  the  Hume  Pm'king  Company,  the  Arctic  Packing 
Company,  the  Koyal  I^>eking  (\uupany,  the  Hussian-AuuMieiui  Packing  Company, 
the  Alaska  Impi^ovenumt  ConiiHUi^\ 


.'nxl;*u>^  ji^i^wniju^'i^jy  v*>i?^  .vii,v$ikv. 
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APPARATUS  AMD  METHODS  Q¥  THK  yiUHUVtln^f^. 

GiU ucte, traps, aad  tiemum  are tumipU^ed  iu  tlii;  4'^>4yui'i'. i>f  buluum^ hnl  iiw  i^i^'u^/mI 
balk  of  tbe  ea^tcii  it^  msde  by  luMil  nfnimM,  wUUii  <»wi5i)|i  th^*  i*siAimU'M  t/t  iitAi  nhuH 
riv«cs.  in  wliksb  Umj  ha^gisr  pvt  id  tb/H  iuiIumnii  4^ii^5Jij  )i6  AAiAi4i%  i>^'  a^i'^  ii^j  vtil  i^i  vai  MJi/i 
landed  on  tbe  beaicb  pruper  kuJiM^diaUdy  atdja^s^iit  U»  thMuu^nihif^  liii^nvu.  ^>ia' 
««sxifte  fuIWwK  anotbcr  iii  sudii  itiptid  MUi«dtfjibi»ht<>ftj  i^  U)  *'A/Vi'4'  ail  api/j^^iu-iiAi^  W  ^ivr^lj 
wat<9t«  and  the  iiMnemeirt  of  tUe  aaliuoti  iuW  tLuf  riv«5j'i»  it^  iih  4iftM'/<>utfiJly  4Mi4 >U>(i  u.^  if 
pennaxMsut  barnert^  w<;9?e  uuuittaJuued  a^^ivbt^  tU;  <^iitir«'  widt.ij  of  liw.  ^l/Ji'.<ilu.  ^^liJ  iu^u 
may  be  uHed  iritb  tbe  tiaiue  i-Htsuitu  by  $iU'i^*Liu^  tiii-Au  injiu  Ua^ijv  tu  i>^ij> .  'j  i  4i.j>j*. 
iud^ed.  nuiry  be  mo  fikilUuDy  lo^^ted  in  ^ytyoalikik*^  i^itii  tlu  iia^OiU  mui  uioMMuMlt-  ^4' 
tbe  naliiiiifi  ut^'Vufioau  4^<bctuul  bafriniv  to  tbe  u|/i*ui<)  UiMVi'^iiii^Jii  of  /vuliii4^ti  in  i,\u- 
rtv«rb.  tbuu^L  invudinir  ouly  iu  jinrt  tli*' <''litMiU«il.     Any  oi  atl  4>f  rU^-  dittiu-ni  uutl^h^/W.* 
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te9»  KiMC  aaiii£  ^stsM  iamrnviftsi^  trib^  t«jdL^  Mhtf  :$ij^IlMt|i^«iw.    'irw>  ;i^<^^  ^  *m**^h/^  ^^'  ^t^w  ^K\^ 

other  tiiirt;y  eannim^^  juinl  uwik^'  iVH^MV^y^  1^  ISS*  lk^>[!>^  v^^^^v^^vi  \V\m>\v  KviSVsv,i|  smia 
Clugnik  Bay,  snd  tbeir  r«ii«i^h  >K;ii::i  tn^mi^  %\\  \^  ^^H*y  ^^^vv^  *^k  <  Wy  v^^^sV^vWH^  sKM^b  s«asnv 
force  oi Asherwf&Bk.  ;mi«1  Ike  yWd  in  U^W^  s^t^^xcv^l  i\w  \\\^\\sws  \^  \^^  \A^\s^  Wk^  VUKv  wS 
the  assoelatJon  is  **  Tlie  Boan)  of  M^ii^^rt^  \>f  ih^  K^H^k  O^u^U^^  t^^^^^^^^vs^^'  V^sv 
president  of  the  board  is  Let>n  SUv%*,  jr.*  nflh^  A)^>ik^  tNuiM^^vii^)  ^Nv^^^s^^^V\x  HMv^  Ww"^ 
secretary,  Leon  Maison,  of  the  flnu  of  tJv^Vs  \\\  \\\\\^^  ^  {\v  'V\\^  ftvUs^wi^^  *^vs^^^^^| 
of  the  organisation  and  it&$  0|HmUion^in  Iv^M  \vv*h  (\u'uUb0«)  hy  M^\  \Vh^  W-.  >\v^v\m^»^>;\Vt 
of  Alam^a,  Califomia. 

Early  in  1891  representatives  wt  the  vavituiA  ouuut^vitMi  \\\  A\m\s^  M\\  \s  Mun^liu^ 
under  the  title  of  '^Tlie  BoartI  of  Manuuftn^H  of  t\\\s  KiiHuk  tHuuUUa  tSm^mui*^*"  \\\\\\ 
the  object  of  deviskig  means  to  iHuuluot  tlshiuu  opt^mtuiuti  with  \i^^^  i^\\m\h\\  \\\\s\\ 
usual,  intending  to  put  up  250,(HH)  rasen.  Tht\v  tbniUMl  n  ouiuhiimttuh  \\6  (uUu^m:  'rho 
Arctic  andKodiak,  the  llunie  and  AUnitiaii  UhuMl,  thoKuilukiliht  lit^VHli  \\\\^  AI^hKh 
Improvement  and  Bu88ian  American, 

Tbe  pack  was  to  bedividiMl  according  to  Wus  iUi\Hw\\y  uf  mo\\  iW\mv\\  t\\\'  luuiu 
pie:  Arctic  and  Kodiak,  jfta, ;  Hume  and  AhMithin,  ^W]  Kurliiti  mimI  M»»,VhI,  M.iH»Ml 
Alaska  Improvement  and  RuHsian  Amerlnuii  ^Vo*  IimIi'IhumIomI  iif  (hU,  tl)M  |iiMliul», 
Knssian  American,  and  Boyal  Pmkinu  (^mipanit'M  I'omhint^d  ami  wiiiu  tn  \m\  up  M\ 
caught  at  Little  Biver  and  Afog^nak,  which  waM  not  to  \h*  iiic|iMlt*ii  in  llin  IVMiiiiii  im^lk. 
They  employed  61  white  men.  The  hir^^a*  c^miblnaUon  cni|iloyud  IWi  man  fiir  Umhi^i 
wages  $60  for  round  trip  and  $12 JH)  ]hh'  thousand  iUU» 

Mr.  Brommage  made  inquiry  at  the  hiHuUinarU*i%  nV  thi^  Wm'i\  nf  tiiiimyinH  tif 
the  Alaska  Canning  Companies  on  Fclmuiry  Uif  WflU^  md  fnnufl  iUul  tHHUm^h  v^rn^ 
looking  lor  employment  and  tliat  only  UH)  would  \m  A^ngagcil,  ^u/|  fhiil'  wly  Urn  miii»i> 
expfoienofid  of  them  would  be  nehniUtil,  Thim*  would  in'  di^^trii/ui'i'ii  Oi  all  i  Im*  dJOiii.nl 
stata<Ais  in  Alarftka.    He  was  iuturmfhd  thai  ouly  W  iimn  woubl  Im'  st^nl   U)  fiiJiiuli. 
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here  indicated  may  be  employed  with  such  persistence  and  under  8uch  ex)nditions  as 
completely  to  arrest  the  movement  of  the  salmon  into  and  up  the  streams. 

The  methods  at  present  practiced  by  the  canneries  for  obtaining  a  supply  of  salmon 
have  an  influence  in  bringing  about  the  impoverishment  of  these  important  fisheries 
which  can  only  be  understood  by  a  clear  apprehension  of  their  relations  to  the  habits 
and  migrations  of  the  species  which  are  the  object  of  the  fishery.  A  separate  paper 
prepared  by  Dr.  T.  H.  Beau,  ichthyologist  of  the  Commission,  upon  ''The  Life 
History  of  the  Salmon,^'  is  therefore  appended  to  and  made  a  part  of  this  rejiort.  The 
2tcc4>unt  of  the  distribution,  migrations,  habits,  times,  and  essential  conditions  of 
natural  reproduction  there  given  will  furnish  the  explanation  and  reason  for  such 
recommendations  of  further  legislation  as  may  be  submitted. 

SPECIES  OF  SALMON  OP  ECONOMIC  VALUE. 

The  species  of  salmon  found  in  Alaska  in  quantities  sufficient  to  constitute  an 
economic  resource  are:  The  red  salmon  ((hicorhynchus  nerka),  the  king  salmon 
( Oncorhynehu4f  chouicha)^  the  silver  salmon  ( Oncorhynchm  Icisutch)^  the  humpback  salmon 
{OncorhynchuH  gorbu^cha),  the  dog  salmon  {Oncorhynchm  Jcetn),  the  st^head  (Salnw 
gairdneri)y  and  the  dolly  varden  (Salvelinus  malma). 

The  Red  Salmon. — This  species  at  present  constitutes  the  principal  motive  and  ob- 
ject of  canning  operations.  The  southern  limit  of  its  range  is  the  Columbia  River,  in 
which  it  is  known  as  the  blueback  salmon.  Its  range  extends  northward  to  the  Yukon 
River,  and  it  makes  its  appeiirance  in  southern  Alaskan  waters  early  in  June,  the  run 
beginning  later  as  we  pro(reed  farther  to  the  north.  Schools  of  salmon  continue  to 
arrive  until  October  and,  after  taiTying  a  short  time  in  the  coast  waters,  begin  to 
ascend  to  their  spawning-grounds,  which  are  in  the  cold,  snow-fed  lakes  from  which 
issue  the  headwaters  of  the  streams  which  are  frequented  by  this  si>ecie8  for  the  pur- 
pose of  reproduction.  The  run  is  confined  chiefly  to  the  smaller  streams,  such  as  the 
Karluk,  in  which  they  crowd  in  numbers  absolutely  incredible  to  one  who  is  not  an 
eye-witness,  and  actually  force  each  other  out  of  the  water  in  their  eager  struggles  to 
reach  the  sources  of  the  rivers  and  deposit  their  spawn. 

The  King  8alm<yn, — ^This  is  the  principal  cannuig  species  of  the  Columbia  and  other 
rivers  of  Oregon  and  California,  but  at  prasent  it  has  relatively  little  importance  in  the 
Alaskan  salmon  fisheries.  It  is  distinctively  the  salmon  of  the  larger  rivers,  like  the 
Yukon,  on  which  the  canning  industry  has  not  yet  attiiined  much  development.  It  is, 
however,  an  abundant  species,  and  with  the  growth  of  the  canning  industry  on  the 
hirger  rivers  will  attain  great  commercial  importance. 

The  Silver  Salmon. — This  species  is  in  great  request  for  canning  in  the  Puget  Sound 
region,  but  is  not  held  in  much  est^^em  by  the  canneis  of  Alaska,  because  it  be<M>me8 
soft  very  soon  after  its  capture  and  can  not  be  kept  like  the  red  salmon.  It  spawns 
in  the  fall  of  the  year,  but  does  not  make  its  appearance  on  the  coast  until  shortly 
before  canning  operations  close  for  the  season,  and,  consequently,  the  opportunity  for 
natural  reproduction  is  more  favorable  than  for  the  red  salmon  or  king  salmon.  The 
species  is  abundant  now,  and  under  present  c^mditions  of  the  fisheries  will  doubtless 
maintain  itself.  The  flesh,  though  not  highly  C4)lored,  is  xnobably  not  inferior  in  table 
(iualities  to  that  of  the  retl  salmon,  and  in  the  future,  with  tlie  ext4»nsion  of  canning 
oi)ei'ations,  it  will  doubtless  ])e  utilized  more  extensively  than  at  present. 


i^AtJuaX    rtsHK.Rl»'>   M"    Al.lkSKfc. 
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di8tx3bif6e€if9ie(fH«  of  the  Ala:$^-ja{n sj^moik  \\  m'vi\H^4iu  v^u^i^^k^i  /m  Kn^i^^k  fiv>iH  (1n' 
lfifk>  the  Kttih  erf*  «luly.  ibud  cvrntjixios  no  rnn  fiit  nhont  i\\H'  %w»kx  <»)i^  Itoi^'lu  At  rlti^ 
i^^irnhig  «eftR<m  llC!l^^r '<^A>nt2r  i»  An4C:ir«^  5 1  4<w<n  t»At  .*i?wy>^/l  im  f\y%n\  >M(  1^•?^^M^  f^uW 
iisnall J -eoater^^  idinaaaiis  ^ir^i^li  4^  t«<v»  $ih*no%  ty»  ^'/^v^m  ft^  >>*(N»k  tlim.    1^?n\  >*|»ivfi^iH  »\ 

of  tibe  r«i  salnKWi,  «id  fe*s  4i  WawUiAil  T^-^i  <H4<vr>  Hnl  rj^:|>nU>  iMh^^nv^'^^^?*  M^  ^1  i^T\<>>^'>^ 
the  estojuies  of  the  nw^rs^  H^is  ^i'uv^^hs,  t\»iw  il?^  i^lM^HUth'^  i^Vim^  WtiW  ^^>lHnMv^>1^^VV 
will  attain  great  eonunemal  iiii|>ort4inr<'.  >^Wii  lil^st  ^vix)  ^^^i^I^i^an  aiv  )>NM  Vi*^><>\\VN. 

The  Dog  Saim^m^ — ^Thi«  S|w>cio«  oocui^  wry  <ilv^u>iU^^ll>  ^i^  lW  )^^rtl^  >iw^^  i^^m^ 
creeks  of  the  ishuids  and  the  main  laiui  ll  m{^k«v:^  ^l>^  4^|>^¥ivi^^^^\i<<^  <^i|  K^it^K  iOvhs^iv 
the  middle  of  Jane  and  continues  abuudaiU  A>r  ^  \k\<s\\\\\y,  i^lhH-  \x)uv)h  i\\^^  WWW^^^^^ 
rapidly  diminish.  It  leaver  the eoas^t  with  the  Ai^t  at^^iviJi'vM^in^^^t  U'%\  X\\x^  i\%'^\\  »i  \\\\n 
species  will  hardly  ever  l>c  in  rei)Ui'^t  A>r  oa.nnini;t>  i>^tl  H  lA  t>Mf^i>r  fW  \s\\\^\  <m)v«vHi^lM 
species  to  the  native^  who  dry  it  for  wint<iyr  n8i>« 
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REPRODUCTION  AS  RBLATKD  TO  MKtHODM 

The  species  of  siUinon  above  emimomt  oil,  thouirlt  illt1\')iliu  \\\  \\w\v  ^%H\^\\m  \\\  U^\\\>\ 
duction  and  in  their  spawning  habiti^  and  riM|uiritiu[  (llltW^tMil  rontlltltHltt  iUhl  tMUihMt 
ment,  are  all  subject  to  the  rei^traint  of  one  common  lnwt  flit\\  hiMMl  \usw  iUvi^t^^  \u 
their  natural  spawning-grounds  in  thompidnof  iliiM*lvorMor  It)  (In^iM^ltt^ntiow  fvil  ItiM'ft 
from  which  they  issue;  and  in  this  initnml  law  Ih  to  bo  limtiil  llit«  ttt||t||M^f  ItMt  til  uttil) 
legislation  as  may  be  necessary  <*to  maintain  tlM»  milmott  ItMh^iloM  ttmliM  |MMHiMtti»lll 
conditions  of  production." 

Whether  these  fisheries  shall  continue  to  llirnlNh  tJii*  t)|»|Mttiiinlt,v  Iht'  |Mtinh)lili^ 
enterprise  and  investment  depends  utnin  tlie  tH)li(*y  to  bo  hniiltfiit'»l4Ml  atid  Itialny hOMi 
by  the  Government.  Under  judicious  regulation  anil  t'MMtjahil  tliMy  n\ny  I)m  tttoiliHi 
oonttnoing  source  of  wealth  to  the  inhabitantH  of  ilu*  IViTltory  immI  »ti  lm|iotbinl)  Diiiii 
reaoorce  to  the  nation;  without  such  rifgnhiiion  and  rvtttmtnlf  wi*  Mimll  ItMVi^  iMpiiufjiil 
in  the  Ala«kan  rivers  the  story  of  the  Hat^tament^^  and  I  hi*  i  *iiUimUUi  \  iiht\  I  Up  lUt^i  i  iM' 
tkm  in  Alaska  will  be  uiu<5h  more  rapid  iK^^auM^  of  IIm4  MMiall  «il/<'  of  iU$*  Dviim  nhti 
the  ease  with  which  salmon  can  l>e  prev'iftiti^l  from  a^ti^m^iiuu  iU$*iih  V^fl  H  h-w  ^^u^tt 
there  will  be  wanton  wante  of  that  man^b>ijM  abnndAOi 4^1  yifUU'U  iU^  tt^U^nmiU  ^'^m 
tened  mdy  for  immediate  profit  aiid  iitt^ly  it$tiprovUtMhi  of  iUM  fhiihi*  tU^hh-  Ui  l/i; 
iaerittafftihle.  This  aea«0Q  of  iminiierity  wilM;^^  (tptU^i^i  Uy  H  P^^itUi  i\trtut^'  Up  ^h^' 
Taiae  and  prddnetMMi  of  tlie«»e  htAi^ru^^  iuut  a  \ftfiui  wj)i  t^  ^v^hinnWy  P^m^'U^-si  n^U^-'i*^ 
^2bft  Mtabmsm^aBamMk^  iodwsiry  will  t>e  tt^p  Umu^^r  {mAi^iUU^, 


vwomcTw%  uzGvvAnon  or  thp^  nnnpy^iPM 


itt^PMHMj  to  xarpOMe  itt  th4-  prXMi(^s»^tbOli  ^^'  Hm-  te«J^fe«/^>  l[i*i^i)  m  */p*U  *  U^  pa^Jhif^m  Uia 
wigyAy^  it  ig  *nimmfaii]  tibey  ♦•W/vld  j^wkd^-  *-'rt.i>*if  tloj^  a  ^/^ir.yl^v'/Jk  u>*H^^^^'^^^*  *^  ^''^ 

XL  'Sbfr  iaisfis  aaid  tribatary  ■tiiifiMMHi  alo^  aA^Dil  i*«i)<}  'uf  yi.vuAM0«  ^  iJU*-  /vv  ^'y  <>«/iAM'^ 
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during  the  period  of  their  sojourn  in  fresh  water,  or  that  artificial  propagation  of  the 
young  and  their  distribution  to  the  headwaters  of  the  streams  shall  be  prosecuted  on 
a  scale  adequate  to  compensate  for  the  interference  with  and  the  curtailment  of  natural 
reproduction  by  the  operation  of  the  fisheries. 

If  it  be  the  policy  of  the  Government  to  dei)end  upon  natural  reproduction  to 
maintain  supply,  this  can  be  made  effectual  only  by  the  enactment  and  enforcement  of 
such  regulation  of  the  fisheries  as  will  assure  adequate  reproduction  under  natural 
conditions.  The  different  agencies  which  may  be  invoked,  either  separately  or  incon- 
junction,  to  accomplish  this  end  are: 

(a)  A  weekly  close  season  from  Saturday  evening  to  Monday  morning. 

(b)  A  close  season  during  September  and  October  of  each  year. 

(c)  The  establishment  of  national  salmon  parks  or  salmon  reservations,  as 

proposed  by  Dr.  Livingston  Stone. 

(d)  Absolute  prohibition  of  the  capture  of  salmon  by  the  use  of  nets  or  other 

apparatus  within  100  yards  of  the  mouth  of  any  river. 

(e)  The  prohibition  of  the  use  of  more  than  one  seine  in  the  same  seine  berth. 
(/)  The  leasing  of  the  privilege  of  taking  salmon  and  the  limitation  of  the 

catch,  in  accordance  with  the  recommendation  of  the  Commissioner  of 
Fish  and  Fisheries,  based  upon  continued  and  careful  investigations  of 
the  conditions  of  the  fisheries. 

The  establishment  of  a  weekly  closed  season  will  assure  that  some  proportion  of  the 
run  will  succeed  in  reaching  their  spawning-grounds,  will  of  course  have  a  conserva- 
tive influence  in  keeping  up  supply,  will  render  slower  the  depletion  of  the  waters, 
and  will  probably  prevent  the  extermination  of  the  salmon. 

The  establishment  of  a  close  season  during  September  and  October  will  permit  the 
schools  of  salmon  approaching  the  coast  during  this  i)eriod  to  enter  the  rivers  and 
spawn  unmolested.  The  conservative  influence  of  this  measure  will  depend  of  course 
ui)on  the  number  of  salmon  which  approach  the  coast  only  after  the  opening  of  the 
close  season. 

The  establishment  of  national  salmon  parks  or  salmon  reservations^  as  proposed  by 
Dr.  Livingston  Stone  in  a  paper  read  before  the  American  Fisheries  Society,  would  be 
an  important  factor  in  maintaining  production  and  could  be  accomplished  with  rela- 
tively little  cost.  The  importance  of  this  agency  as  a  means  of  maintaining  the  sup- 
ply is  so  interestingly  and  forcibly  presented  by  Dr.  Stone  in  the  article  referred  to 
that  it  is  deemed  appropriate  to  reproduce  it  here  as  published  in  Forest  and  Stream 
of  June  16, 1892 : 

A    NATIONAL    SALMON    PARK. 

[A  paper  read  before  the  American  Fiaheriee  Society.] 

Wlio  would  have  thought  thirty  years  ago  that  the  creation  of  a  national  park  in  this  country 
would  be  the  meauH  of  resruing  the  buffalo  from  extinction?  Who  thought  then  that  anything  was 
needed  to  rescue  the  buffalo f  The  buffalo  roamed  in  myriads  over  the  plains  and  mountain  slopes  of 
the  central  portions  of  the  United  States  and  were  so  innumerable  that,  with  the  exception  of  a  few 
far-sighted  persons,  no  one  thought  that  this  noble  race  of  animals  was  even  in  danger.  The  supply 
seemed  inexhaustible  and  the  species  at  lea'^t  safe  from  extinction. 

How  soon  we  found  out  our  mistake  and  how  suddenly  the  change  came.  The  note  of  alarm  had 
hardly  been  sounded  long  enough  to  be  distinctly  comprehended  over  the  country  before  the  buffalo 
were  gone— all  gone  practically,  except  a  few  straggling  survivors  which,  if  they  had  not  found  refuge 
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in  Tellowstoiie  P^k^  woald  iiav»  beea  goae^  tioo>  lon^  before  tliis.  The  Yellowsteae  Natioiiaj  Fiwk. 
sawtl  t&Mn.  It  savvd  tiie  wild  race  from,  extmctitiii^  aud,  if  noiihiug  else  »lu>uld  ever  be  aArcoiit^li^hed 
}^y  t&e  cfeofeioa  of  the  pfurk^  this  aI«Nie  woold^  la  the  writer's  estimiitloa,  ju^tiily  iti^  exit^touce. 

Bat  if  auij  oae  hiMl  said  thirty  years  ago^  ^^  Let  iii»  form  a  tiAtiooAl  p^irk,  iu  the  bui£aJ<>  regiou  for  a 
proteetioa  and  refii^  for  the  b<i£klo^'^the  prafKieitien  weuld  hi^ve  beett  laughed  dowu  ftom  eue  eud  </f 
the  eenntry  to  the  other.  It  would  have  been  thought  a  itto^fe  ridicidouft  e:sL|>edlei3it>  a  scbseitte  too  foolitih 
and  erazy  to  be  eren  a«rio«»ly  entertained.  Ne  vertheless,  the  creatttooi  of  the  National  Park  hat*  accoiu- 
plfl»&ed  thm  very  objeet^  and  has  been,  I  think  it  i»ay  be  safoly  said»  tihe  oetty  uaeaua  of  aocom^ishiag 
this  BttMit  iiBpactaat  objeet^  the  preservatioa  of  the  American  IniflTalo^ 

Xow  what  this  i^per  is  going  to  propeee  will  appear^  doabtI«ss>  ju»t  as  ridieiilouA,  just  as  foolish 
and  cnuy^  as  the  fonaation  of  a  park  for  the  preservation  of  the  bntlalo  would  have  been  thought 
thirty  years  agou    It  is  n<»thing  lees  than  the  creation  of  a  national  park  for  the  preservatkon  of  our 


I  hear  already  frfMB  all  directions  the  (|tte^i«Hi  *'  What  do  the  salmon  need  a  park  fort  Are 
there  not  plenty  of  places  of  safety  for  thrna  already  iu  all  the  rivers  aad  streams  of  this  iH^uatry^ 
not  to  menticm  the  pathless  ocean,  where  oaan  can  not  follow  them  t  *^ 

It  looks  so  at  first  si^t,  I  admit;  bat  let  us  try  to  dud  these  places  of  safoty  if  they  exists  and 
then  see  how  it  looks.  We  certainly  can  not  find  them  on  the  Atlantic  coast,  where  the  scanty  yield 
of  the  only  two  American  salmon  rivers— the  Kennebec  and  the  Penobscot — is  only  a  drop  iu  the 
bncket  compared  with  the  total  consumption  of  salmon.  Passing  over  to  the  Paelfio  coast  we  fiud 
only  the  Sacramento,  the  Columbia^  and  the  lesser  streams  on  the  Washington  and  Oregon  iH»ast«  and 
in  all  these  the  salmon  are  about  as  safe  as  the  f^ir  seals  were  last  year  in  Bering  8ea« 

I  wiU  say  from  my  personal  knowledge  that  not  only  is  every  Cimtrivanee  employ eil  that  human 
ingenuity  can  devise  to  destroy  the  salmon  of  our  west-cimst  riverti«  but  more  surely  destructive,  more 
fatal  than  all  is  the  slow  but  inexorable  march  of  those  destroying  agencies  of  human  progress,  beiVu'e 
which  the  salmon  must  surely  disappear,  as  did  the  buffalo  of  the  plains  and  the  Indisu  of  Calit\>ruia, 
The  helpless  salmon's  life  is  gripped  between  these  two  forces,  the  murderous  greeil  of  the  fishermen 
and  the  white  man's  advancing  civilization,  and  what  ho)>e  is  there  for  the  salmon  iu  the  end  f  Pn^ 
tective  laws  and  artificial  breeding  are  able  to  hold  the  first  in  check,  but  nothing  can  stop  the  last. 

To  substantiate  this  statement,  which  may  seem  exaggerated,  let  me  inquire  what  it  was  that 
destroyed  the  salmon  of  the  Hudsoui  the  Oonneoticut,  the  Morrimac,  and  the  various  sumller  rivers 
of  New  England,  where  they  used  to  be  exceedingly  abundant?  It  was  not  overfishing  that  did  it. 
If  the  excessive  fishing  had  been  all  there  was  to  contend  with,  a  few  simple  laws  would  have  been 
snfiicieut  to  preserve  some  remnants  at  least  of  the  race.  It  was  not  the  fishing,  It  was  the  growtli  of 
the- country,  as  it  is  commonly  called,  the  increase  of  the  population,  necessarily  bringing  witbit  the 
development  of  the  various  industries  by  which  communities  live  imd  become  proaperouH,  It  was  the 
mills,  the  dams,  the  steamboats,  the  manufactures  iujurious  to  the  water,  and  sindlar  causes,  which, 
first  making  the  streams  more  and  more  uninhabitable  for  the  salmou,  fiually  exterminated  tluuu 
altogether.  In  short,  it  was  the  growth  of  the  country  and  not  the  fishing  which  really  set  a  buuud  to 
the  habitations  of  the  salmon  on  the  Atlantic  coast. 

Iiet  me  illustrate  this  same  statement  more  in  detail  by  presenting  the  testimony  of  the  salmon  rivers 
of  the  Pacific  coast.  Take  for  an  example  the  Sacramento.  When  the  first  rush  of  gold -seekers  came  to 
California  in  1849,  every  tributary  of  the  Sacramento  was  a  fVuithil  spawuiug-ground  for  salmon,  and 
into  every  tributary  countless  shoals  of  salmon  hastened  every  suuuuer  to  deposit  their  eggs,  When 
the  writer  went  to  California  in  1872,  only  twenty-three  years  later,  not  one  single  tributary  of  tha 
Sacramento  of  any  account  was  a  spawning-ground  for  the  salmcm  except  the  MoCloud  and  Pitt  rlvars 
in  the  extreme  northern  part  of  the  State,  where  the  hoatility  of  the  Indians  had  kept  white  nteu  out. 
It  wasnot  fishing  by  any  means  that  had  caused  the  disappearance  of  the  salmon,  for  the  miners  did  very 
little  fishing  in  those  times;  but  it  was  the  ddbris  from  the  quart/,  miues  which  drove  the  saluHUi  out, 
ruining  the  spawning-grounds  and  rendering  the  river  uuiuhabi  table  for  the  Halnum. 

This  was  in  1872.  In  1878  the  writer  took  14,000,000  of  Haluion  cggH  from  the  Muuuuer  run  lit  the 
United  States  salmon  station  on  the  McCloud  River.  In  1K83  the  Koutheru  Pacific  Railroad  ('Om|muy 
(then  the  Central  Pacific)  extended  their  lino  northward  up  the  Little  Kucramenio,  cnmMiug  tlie  uiouth 
of  Pitt  River,  into  which  the  McCloud  empties,  a  mile  or  two  above. 

So  disastrous  to  the  salmon  was  the  effect  of  the  road  building  along  the  Little  Hacranieiito  and 
the  mouth  of  the  Pitt  that  that  year  it  was  with  great  difficulty  and  only  by  very  hard  work  that  we 
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Muccee<l«<l  in  ^(ettiiig  barely  1,000,000  Balmon  eggs,  auil  the  next  year  Prof.  Baird,  iu  disgost  at  what 
he  conaidereil  the  tin  pardonable  mditiference  of  the  CalifomiauSy  discontinued  taking  salmon  eggs  at  this 
Htation.  Since  that  time  sawmills  of  immense  capacity  have  been  erected  at  the  head  of  the  Little 
Sacramento  and  the  McCloud,  and  have  done  very  effective  work  in  increasing  the  now  alarming 
scarcity  of  the  spawning  salmon  of  the  Sacramento. 

I  think  these  instances  are  sufficient  to  show  that  what  the  friends  of  the  salmon  have  to  fear 
more  than  overfishing  is  the  growth  or  development  of  the  country  always  attendant  npon  an  increas- 
ing population,  but  the  fatal  consequences  of  which  to  the  salmon  it  is  impossible  to  avoid.  Nothing 
can  stop  the  growth  and  development  of  the  country,  which  are  fatal  to  the  salmon.  For  instance, 
there  w;is  no  power  in  the  world  that  could  have  prevented  the  mining  on  the  Feather,  the  Yuba,  the 
American  Fork,  or  the  other  s])awning  streams  of  the  salmon ;  nothing  could  have  stopped  the  build- 
in;^  of  the  railroad  up  the  Little  Sacramento  or  the  erection  of  the  sawmills  on  the  upper  McCloud. 
They  came  along  naturally  and  inevitabl}*^  in  the  march  of  events,  and  they  could  not  be  withstood; 
and  nothing  was  left  for  the  salmon  but  to  suffer  the  consequences  and  disappear  as  by  a  decree  of  fate. 

Now  actual  fishing  in  the  salmon  streams  can  be  regulated  by  law  and  rendered  comparatively 
harmless,  but  the  country  will  continue  to  grow  more  and  more  populous,  and  the  fatal  march  of  civ- 
ilization will  proceed  as  irresistibly  as  ever.  That  can  not  be  held  back,  and  unsafe  as  the  salmon 
are  now  in  our  Atlantic  and  Pacific  coast  rivers,  they  will  become  more  and  more  unsafe  every  year; 
all  of  which  goes  to  show  that  there  is  no  safe  place  for  the  salmon  within  the  limits  of  the  United 
States  proper. 

This  leaves  us  only  Alaska.  Now,  how  is  it  with  the  salmon  streams  of  Alaska?  Not  even  there 
are  the  salmon  safe.  Countless  myriads  of  salmon  formerly  filled  all  the  rivers  and  streams  of  the 
long  Ahiskan  coast,  and  they  were  nearly  2,000  miles  from  the  destroying  hand  of  civilized  man,  but 
they  were  not  safe  even  on  those  distant  shores.  The  ubiquitous  canneryman  found  them,  and  he 
already  has  his  grip  on  the  best  and  most  fruitful  of  the  Alaskan  rivers.  The  pressure  of  the  world's 
demand  on  the  world's  supply  of  canned  salmon  renders  it  necessary  for  the  salmon-canner  to  occupy 
more  distant  and  less  fruitful  fields  every  year,  and  it  is  only  a  question  of  time  when  all  the  Alaskan 
salmon  streams  are  given  over  to  the  canneries,  and  when  that  time  comes  no  one  will  claim,  I  think, 
that  the  salmon  are  safe  iu  Alaska. 

One  or  two  illustrations  are  sufficient.  The  Karluk  River,  on  Kadiak  Island,  is  probably  the  most 
wonderful  sjilmon  river  in  the  world.  On  August  2, 1889,  the  cannery  nets  caught  on  Karluk  Beach,  at  the 
mouth  of  the  river,  153,000  salmon  by  actual  count.  A  short  time  after,  the  writer  went  up  the  Kar- 
luk River  in  a  bidarka — the  skin  boat  of  the  natives — expecting  to  see  myriads  of  salmon  spawning 
and  thousands  on  their  Journey  to  the  spawning-grounds,  but  instead  of  the  wonderful  sight  we 
anticipated,  our  whole  party,  I  think,  saw  less  than  a  dozen  in  the  river  till  we  reached  the  lower 
spawning-grounds,  and  then,  to  our  astonishment,  we  saw  only  a  few  scattering  fish  spawning,  ^uch  as 
one  might  expect  to  see  in  the  most  commonplace salmou  river  in  the  world;  153,000  salmon  caught  in 
one  day  at  the  mouth  of  the  river,  aud  none  to  speak  of  going  up  the  river  to  reproduce  their  species. 
Every  one  can  draw  his  own  inference.    The  fact  insignificant  enough. 

On  another  river,  a  Large  one,  the  Nushagak,  where  vast  numbers  of  salmon  were  taken  at  the 
mouth  one  summer  for  canning,  we  were  told  that  the  succeeding  winter  the  natives  living  up  the  river 
were  brought  to  the  verge  of  starvation  because  the  salmon  which  they  had  always  depended  on  for 
their  winter's  food  were  so  scarce.  Of  the  thousands  and  thousands  of  salmou  that  usually  nscend  the 
river  to  spawn,  not  enough  spawners  escaped  the  nets  at  the  mouth  to  keep  the  natives  on  the  upper 
watt^rs  trom  starving.     This  fact  speaks  for  itself  also. 

So  much  for  the  safety  of  salmon  in  Alaska  in  general,  but  it  would  yet  seem  that  on  the  unin- 
habitable shores  of  the  Arctic  Ocean  the  salmon  might  find  a  place  of  refuge;  but  not  even  there  can 
they  stay  unmolested,  for  parties  were  planning  three  years  ago,  the  writer  was  told,  t<»  establish  can- 
neries on  the  affiuents  of  the  frigid  and  forbidding  Arctic.  So  we  see  that  our  salmon  are  not  safe 
even  in  Aliwka,  their  last  refuge,  and  if  nr»t  there,  they  are  not  safe  anywhere  within  the  limit's  of  our 
broad  land. 

But  now  the  question  comes  up,  "Will  not  protective  laws  and  artificial  breeding  make  the  salmon 
secure  enough f"  My  answer  is  that  good  laws  and  artificial  breeding  will  do  a  good  deal  toward  it, 
but  not  enough.  0(mm1  laws  can  prevent  ovt^rfishing,  but  no  laws  can  arn»«t  the  encroachments  on  the 
salmon  rivers  of  increasing  populations  and  their  consequent  fatal  results  to  the  salmon.  No  laws 
could  possibly  have  been  enacted  which  for  instance  would  have  stopped  the  manufacturing  enterprises 
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on  the  Connecticut,  or  the  vast  water  traffic  of  the  great  metropolis  at  the  mouth  of  the  Hudson, 
which  doubtless  drove  the  salmon  out  of  these  rivers.  Protective  laws  may  regulate  the  salmon  flsh- 
iug  of  the  Sacramento,  but  no  laws  can  stop  the  mining,  the  logging,  and  the  railroad  building  that  are 
destroying  the  spawning-grounds  of  the  tributaries  of  the  Sacramento.  It  is  not  in  the  power  of  law 
enactments  to  save  the  salmon  from  all  their  dangers. 

Artificial  breeding  can  do  a  great  deal,  and  has  done  a  great  deal,  but  it  can  not  be  relied  upon  for 
a  certainty.  In  the  first  place,  it  is  very  uncertain  where  one  can  find  a  suitable  plaoe  for  hatching 
salmon.  The  writer  traveled  over  4,000  miles  up  and  down  the  Columbia  and  its  tributaries,  from  the 
Continental  Divide  to  the  Pacific  coast,  looking  for  a  good  place  for  salmon  hatching,  first  in  1877  for 
the  Oregon  and  Washington  caunery  men,  and  afterward  in  1883  for  the  U.  S.  Fish  Commission,  and 
found  only  two  places  in  that  great  stretch  of  country  which  were  suitable ;  one  on  the  Clackamas 
River,  where  the  writer  built  a  hatching  station,  and  the  other  on  the  Little  Spokane,  a  few  miles 
from  Spokane  Falls,  which  is  still  unoccupied. 

There  is  in  all  the  great  State  of  California  but  one  stream  suitable  for  salmon  hatching  on  a  large 
scale,  and  on  this  stream,  strange  as  it  seems,  there  is  but  one  spot  that  meets  all  the  requirements  of 
the  case,  and  that  is  the  place  that  the  writer  selected  and  built  upon  on  the  MoCloud  River  in  1872, 
and  named  Baird,  in  honor  of  the  distinguished  Commissioner  under  whose  direction  the  work  was 
done.  Allow  me  to  add  by  way  of  confirmation  that  subsequently  the  State  fish  commissioners  of 
California,  after  hunting  all  over  the  State  for  another  place  for  hatching  salmon,  have  given  it  up, 
and  now  get  their  supply  of  salmon  eggs  from  the  Government  station  at  Baird. 

The  above  instances  illustrate  the  difficulty  of  finding  suitable  places  for  hatching  salmon  on  a 
large  scale ;  and  not  only  is  it  not  easy  to  find  such  places,  but  they  can  not  be  relied  on  to  a  cer- 
tainty when  they  are  found,  for  they  are  always  in  danger  from  logging,  mining,  railroad  building,  lum- 
ber manufaoturing,  and  other  causes,  which  yearly  become  more  imminent  and  dangerous  as  the  country 
gets  settled  up  and  the  population  increases,  and  which  threaten  at  any  time  to  destroy  their  efficiency. 

We  must  come  to  the  conclusion,  then,  that  even  with  the  help  and  support  of  protective  laws  and 
artificial  breeding,  our  salmon,  like  the  buffalo  of  thirty  years  ago,  are  hot  safe.  The  destroying 
agencies  of  advancing  civilization  drove  the  buffalo  to  the  last  ditch,  so  to  speak,  and  then  the  last 
survivors,  or  almost  the  hwt,  were  slain.  They  were  obliged  from  sheer  necessity  to  come  to  feed 
where  from  all  directions  the  hand  of  man  was  raised  against  them.  Whether  they  turned  to  the 
north  or  to  the  south,  to  the  east  or  to  the  west,  they  went  to  their  certain  death,  and  in  an  incredibly 
short  space  of  time  they  practically  disappeared. 

The  story  of  our  salmon  is  analogous.  They  are  obliged  to  come  inland  to  breed.  They  are 
compelled  from  sheer  necessity  to  come  up  the  rivers  into  tLe  very  midst  of  their  human  enemies. 
They  can  not  stay  in  the  ocean  like  other  fishes  of  the  sea,  where  they  are  safe  from  the  hand  of  man, 
but  they  must  necessarily  come,  one  might  say,  into  his  very  grasp,  and,  like  the  buffalo,  whether 
they  turn  to  the  north,  south,  east,  or  west  they  go  into  the  very  jaws  of  death;  for  what  hope  is 
there  for  a  salmon  to  escape  after  he  has  entered  a  river,  if  man  chooses  to  employ  his  most  effective 
agencies  for  his  capture  f  There  is  none.  The  salmon  is  doomed.  There  is  no  altar  of  refuge  for  the 
salmon  in  this  country  any  more  than  there  was  for  the  buffalo. 

Ought  not  something  to  be  done  thenf  Ought  this  state  of  things  to  continue  f  The  salmon  of 
the  United  States  are  one  of  our  most  valuable  possessions.  As  a  matter  of  ordinary  prudence,  ought 
not  the  country  to  have  some  place,  if  it  is  possible,  where  the  salmon  can  come  and  go  in  safety?  If 
a  stock-raiser  saw  that  his  cattle  were  daily  diminishing  because  they  had  no  spot  where  they  were  safe 
from  beasts  of  prey,  what  kind  of  man  should  we  think  he  was  if  he  did  not  very  soon  fis  a  place 
where  they  would  be  safe?  We  should,  to  draw  it  mildly,  think  he  was  very  improvident  and  negli- 
gent. Is  it  any  less  improvident  and  negligent  for  this  country  not  to  provide  a  place  for  its  rapidly 
diminishing  salmon  where  they  will  be  safef  It  seems  to  the  writer  that  not  a  day  ought  to  be  lost, 
but  that  if  it  is  possible  to  provide  a  plaoe  where  our  salmon  can  resort  unharmed  and  remain  safely 
their  allotted  time,  it  should  be  given  them  without  hesitation.  If  there  is  such  an  asylum  of  refuge 
within  our  borders,  by  all  means  secure  it  for  the  salmon  and  let  the  salmon  have  it  for  an  eternal 
heritage. 

Is  there  such  a  place  within  the  limits  and  jurisdiction  of  the  United  States?  The  writer  can  say 
from  personal  knowledge  that  there  is  one  place  at  least.  Most  fortunately  for  us  Americans  there  is 
in  our  Alaskan  possessions  just  such  a  place  as  is  wanted — probably  more  than  one — and  so  exception- 
ally fortunate  is  America  in  this  respect  that  it  is  not  likely  that  this  side  of  the  frozen  and  uninhabit 
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able  shores  of  the  Arctic  it  can  be  daplicated  many  times  in  the  possessions  of  all  the  nations  of  the 
earth  combined,  which  significant  circomstanre,  allow  me  to  snXd  in  passing,  goes  to  show  how  near 
the  world  has  reached  the  extreme  limit  of  its  salmon  supply. 

The  locality  which  the  writer  has  in  mind  is  an  island  in  the  North  Pacific  about  750  miles  nearly 
due  west  of  Sitka.  Its  namelfi  Afdgnak,  and  it  is  the  northernmost  of  the  two  largest  islands  of  the 
group  called  the  Kadiak  Islandji.  It  lies  just  north  of  latitude  58'^  and  between  152^  and  153^  west 
longitude.  It  is  a  small  island,  probably  not  over  50  miles  across  at  its  widest  part,  but  there  are 
several  streams  flowing  from  various  points  of  the  island  to  the  surrounding  oc<'an  that  at  the  proper 
season  contain  salmon  innumerable.  It  is  no  exaggeration  to  say  that  salmon  swarm  up  these  streams 
in  countless  myriads.  When  the  writer  was  on  the  island  in  1889  the  salmon  were  so  thick  in  the 
streams  that  it  was  absolutely  necessary  in  fording  them  to  kick  the  salmon  out  of  the  way  to  avoid 
stumbling  over  them.  I  know  that  this  story  is  an  old  salmon  chestnut,  but  it  illustrates  as  well  as 
anything  the  wonderful  abundance  of  salmon  in  the  Afngnak  streams;  and  it  can  be  easily  believed 
when  it  is  remembered  that  about  a  month  earlier  153,000  salmon  were  caught  in  one  day  at  the  mouth 
of  the  Karlnk,  which  is  a  river  only  60  feet  wide  where  it  empties  into  the  ocean.  But  there  is  no  need 
of  consuming  time  in  proving  the  abundance  of  salmon  at  Af<r>gnak  Island.  It  is  a  matter  of  record. 
The  salmon  are  there  in  as  great  numbers  as  could  be  wished.  All  the  varieties  also  which  inhabit  the 
Pacific  Ocean  come  to  Afoguak.    'phe  list  is  as  follows ;  it  is  a  royal  catalogue : 

1.  The  red  salmon,  the  ''blneback''  of  the  Columbia  {Onoorhynchua  nerka), 

2.  The  king  salmon,  the  ^'quinnaf  or  '^ spring  salmon"  of  the  Colombia  (O.  chauicha). 

3.  The  silver  salmon,  the  '^silversides^'  of  the  Columbia  {Oncorhynckus  kisutch). 

4.  The  humpback  salmon  {Onoorhynchua  gorbuscha). 

5.  The  dog  salmon  (Oncorhynchus  keta). 

6.  The  steelhead,  Uie  '' square- tailed  trout '^  of  the  tributaries  of  the  Columbia  {Salmo  gairdneri), 

7.  The  dolly  varden  (Salvelinus  malma). 

It  is  easy  to  see  what  a  paradise  for  salmon  this  island  is,  and  what  a  magnificent  place  of  safety 
it  would  be  if  it  were  set  aside  for  a  national  park  where  the  salmon  could  always  hereafter  be 
unmolested.  But  the  abundance  and  variety  of  its  salmon  are  not  the  only  recommendations  that 
Afognak  Island  has  for  a  national  park.    It  has  several  others,  which  may  be  enumerated  as  follows : 

1.  The  island  is  inhabitable  all  the  year  round,  with  a  comparatively  even  temperature. 
Although  so  far  north,  the  winter's  cold  is  not  excessive,  probably  not  equaling  that  of  parts  of  New 
England.  It  is  cooler  than  New  England  in  summer,  it  is  true,  but  there  is  much  less  variation  of 
temperature  between  summer  and  winter. 

2.  The  rivers  of  Afognak  still  exist  in  all  their  original  purity  and  fruitfulness.  No  overfishing 
has  left  them  barren.  No  mills  have  polluted  their  primeval  purity.  No  railroads  have  frightened 
the  salmon  away  from  them.  No  mining  has  disturbed  their  native  spawning-grounds.  As  salmon 
rivers  they  are  still  in  their  original  glory.  To  quote  a  not  inappropriate  line  of  Byron,  ''Such  as 
Creation's  dawn  beheld "  them,  they  are  rolling  now.  Consequently,  nothing  need  be  done  nor  any 
expense  incurred  in  putting  the  rivers  in  order  for  asylums  of  refuge  for  the  salmon. 

3.  No  complications  now  exist  or  can  come  up  in  future  in  regard  to  land  titles  in  the  island.  The 
United  States  Government  owns  the  land  already,  like  the  rest  of  Alaska,  by  direct  purchase  from 
Russia,  and  has  never  parted  with  any  of  its  exclusive  rights  of  ownership.  No  State  or  Territory  or 
company  or  individual  owns  an  acre  of  it.  Consequently  the  United  States  Government  can  set  aside 
the  island  for  any  purpose  whatever,  without  interfering  with  any  prior  rights  or  titles,  or  incurring 
any  risk  of  litigation.*    Alaska  is  alrea<ly  one  great  reservation. 

4.  The  island  will  probably  never  be  wanted  for  anything  else.  The  summer  season  is  so  short 
that  no  crops  can  be  raised  there,  and  it  is  not  likely  that  for  many  generations,  if  ever,  the  land  will 
be  wanted  by  permanent  settlers,  and  it  is  now  inhabited  only  by  a  few  Aleuts  and  half-breed  famil- 
ies who  would  not  be  interfered  with.  There  would  be  no  injustice  done  to  individuals  by  making  a 
reservation  of  the  inland. 

5.  Last  but  not  least,  artificial  hatching  can  be  instituted  there  at  any  time,  if  it  is  ever  thought 
best,  and  on  a  vast  scale  if  desired ;  and  unlimited  numbers  of  the  eggs  of  the  various  kinds  of  salmon 
noted  above  can  be  obtained  for  distribution  and  sent  to  all  other  parts  of  the  country  where  they 
may  be  needed. 

*  There  are  two  canneries  operating  iu  the  sonthem  part  of  the  jsUqcI,  but  there  woold  probably  not  be  gm&t  difSculty 
in  making  «atisftM;tory  arrangements  with  then). 
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The  above  considerations  seem  to  indicate  that  Afognak  Island  possesses  all  the  qualifications 
required  for  a  place  of  safety  for  our  Pacific  Ocean  salmon  without  presenting  any  objections  to  its 
being  reserved  by  the  Federal  Government  for  salmon^  or  in  other  words  converted  into  a  national 
salmon  park. 

The  writer,  however,  would  not  urge  the  claims  of  Af5gnak  or  any  other  place  to  this  distinction 
as  against  those  of  any  locality  that  may  be  found  to  be  better  fitted  for  it.  This  island  has  been 
brought  forward  merely  as  showing  that  one  place  at  least  is  known  that  would  answer  the  purposes 
III  a  salmon  park.  There  are  doubtless  others  in  our  Alaskan  possessions.  There  are  possibly  better 
oneflk  If  a  better  place  can  be  found,  let  us  take  it.  If  not,  let  us  take  Afognak  Island ;  but  at  all 
events  let  soine  place  be  selected  and  set  aside  by  the  authority  of  the  National  Government.  If  not 
Afognak  Island*  let  it  be  some  other  place.  Provide  some  refuge  for  the  salmon,  and  provide  it  quickly, 
before  complications  arise  which  may  make  it  impracticable,  or  at  least  very  difficult.  Now  is  the 
time.  Delays  are  dangerous.  Some  unforeseen  difficulties  may  come  up  which  we  do  not  dream  of  now, 
any  more  than  we  did  a  few  years  ago  of  logging  on  the  Clackamas  or  railroad  building  on  the  upper 

Sacramento. 

If  we  procrastinate  and  put  off  our  rescuing  mission  too  long,  it  may  be  too  late  to  do  any  good. 
After  the  rivers  are  ruined  and  the  salmon  are  gone  they  can  not  be  reclaimed.  Exaggerated  as  the 
statement  seems,  it  is  nevertheless  true  that  all  the  power  of  the  United  States  can  not  restore  the 
salmon  to  the  rivers  after  the  work  of  destruction  has  been  completed.  The  familiar  nursery  rhyme 
about  the  egg  applies  here  with  peculiar  fitness : 

"  Humpty  Dampty  sat  on  a  wall, 
Hiimpty  Dnmpty  had  a  J^reat  hJX. 
All  the  king's  horsetfltod  all  the  king's  men 
Could  not  set  Hnmpty  as  before.'* 

That  is  the  whole  thing,  so  to  speak,  in  an  eggshell.  After  the  salmon  rivers  are  ruined  all  the 
king's  horses  and  all  the  king's  men,  that  is  to  say,  all  the  power  of  the  Government  **  can  not  set 
them  as  before." 

Let  us  act  then  at  once  and  try  to  do  something  for  the  salmon  before  it  is  too  late.  Dangerous 
complications  may  come  suddenly  upon  us  which  we  can  not  foresee.  How  little  we  foresaw  the 
danger  to  the  buffalo  and  the  fur  seals.  How  suddenly  the  disastrous  results  came.  Even  if  not 
impracticable,  it  may  cost  large  sums  of  money  to  do  hereafter  what  may  be  done  now  for  nothing. 
No  expense  need  be  incurred  at  present.  All  that  is  required  is  to  have  Afognak  Island  or  some  other 
suitable  place  set  aside  by  national  authority,  as  Gen.  Grant  set  aside  the  McCloud  River  Reservation 
during  his  administration,  and  it  can  be  left  to  fature  events  to  decide  whether  it  is  expedient  to 
expend  any  money  on  the  reservation,  a  subject  that  can  be  safely  left,  we  all  know,  in  the  hands  of 
our  efficient  Commissioner  of  Fish  and  Fisheries.  There  seems  to  be  no  impropriety  in  the  United 
States  having  a  national  salmon  park,  but  on  the  contrary  it  appears  eminently  proper  that  a  great 
natural  salmon  country  like  ours  should  have  set  apart  some  safe  repository  and  fruitful  breeding- 
grounds  for  this  noble  fish. 

Consider  for  a  moment  what  the  salmon  has  done  for  us,  and  then  think  how  mercilessly  we  have 
treated  him.  Our  salmon  has  been  to  us  a  source  of  national  revenue,  enjoyment,  and  pride,  and 
what  return  have  we  meted  out  to  himf  He  has  been  hunted  pitilessly  with  hooks  and  spears,  with 
all  kinds  of  nets  and  pounds,  with  wheels  and  guns  and  dynamite,  and  there  is  not  a  cubic  foot  of 
water  in  the  whole  country  where  he  can  rest  in  safety.  The  moment  he  comes  in  from  the  ocean  he 
meets  the  gill  nets  and  the  pounds  at  the  mouth  of  the  river,  the  sweep  seines  further  up,  the  hook 
everywhere,  and  at  last  on  his  breeding-grounds,  which  at  least  ought  to  be  sacred  to  him,  he  encoun- 
ters the  pitchforks  of  the  white  man  and  the  spears  of  the  Indian. 

Let  us  now,  at  the  eleventh  hour,  take  pity  on  our  long-persecuted  salmon  and  do  him  the  poor 
and  tardy  justice  of  giving  him,  in  our  broad  land  that  he  has  done  so  much  for,  one  place  where  he 
can  come  and  go  unmolested  and  where  he  can  rest  in  safety. 

Allow  me  to  add  in  closing  that  it  seems  to-me  highly  appropriate  that  this  society,  which  repre- 
sents with  such  intelligence  and  ability  all  the  fishing  interests  of  every  kind  of  this  country,  should 
take  the  initiative  in  a  matter  in  which  those  interests  are  so  closely  concerned.  The  writer  trusts 
that  it  will,  and  ventures  to  predict  thai,  if  its  eff'orts  in  that  direction  should  happily  be  rewarded 
by  the  creation  of  a  national  salmon  park,  it  would  become  an  enduring  monument  to  the  usefalness 
of  tbe  society  that  would  last  as  long  as  the  nation  lasts. — Livinostox  Stone. 
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Absolute  prohibition  of  the  capture  of  salmon  by  the  use  of  any  kind  of  nets  or 
traps  within  100  yards  of  the  mouths  of  the  rivers  would  assure  that  some  proportion 
of  each  run  of  salmon  would  succeed  in  entering  the  streams  and  reach  the  spawning- 
grounds. 

The  prohibition  of  the  use  of  more  than  one  sein^  in  the  same  berth  would  prevent 
that  actual  and  effective  obstruction  of  the  approaches  to  the  rivers  which  is  now 
accomplished  by  the  use  of  seines  in  pairs  sweeping  the  same  area,  and  succeeding 
each  other  so  continuously  as  to  capture  every  fish  coming  within  the  seine  berth. 

The  above  requirements,  reasonably  and  uniformly  enforced,  would  probably  be 
sufl&cient  to  maintain  regular  conditions  of  production  and  render  permanent  this 
great  food  resource.  Should  they  be  supplemented  by  recourse  to  artificial  propaga- 
tion on  an  adequate  scale,  it  will  be  possible  not  only  to  maintain  the  present  supply, 
but  probably  greatly  to  increase  the  annual  production.  The  enforcement  of  the  regu- 
lations and  requirements,  above  indicated,  would,  however,  demand  constant  and  min- 
ute supervision  and  the  employment  of  a  large  personnel  and  a  difficult  administration. 

It  is  believed  that  better  results  and  more  satisfactory  administration  could  be 
accomplished  by  limiting  the  catch  in  each  stream  to  its  actual  productive  capacity 
under  existing  conditions,  and  by  leasing  the  privileges  of  taking  the  salmon  to  the 
highest  bidders.  The  lessees  of  any  river  would  see  that  there  was  no  trespassing 
upon  privileges  for  which  they  paid.  The  limitation  of  the  catch  being  kept  safely 
within  the  natural  productive  capacity  of  the  stream,  greater  care  would  be  exercised 
by  the  canners,  the  quality  of  the  products  would  be  improved,  and  stability  of  prices 
assured  by  reason  of  the  fact  that  the  total  production  would  be  approximately  known 
in  advance  of  the  season. 

•The  number  of  cases  packed  would  be  a  matter  of  easy  and  accurate  ascertainment 
by  the  Government  agent  charged  with  that  duty.  Should  the  funds  obtained  from 
the  lessees  be  applied  first  to  the  administration  of  the  regulations  of  the  fishery,  and 
the  balance  devoted  to  systematic  fish-culture,  it  is  probable  that  the  revenues  from 
these  fisheries  will  not  only  suffice  for  their  rational  management,  but  will  permit  and 
provide  for  snch  extensive  fish-cultural  operations  as  will  not  only  maintain  present 
conditions  and  production,  but  also  greatly  increase  the  annual  output. 
Very  respectfiiUy, 

Marshall  McDonald, 

Commissioner. 
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LIFE  HISTORY  OF  THE  SALMON. 


BY   TARLETON   H.    BEAN,    M.   D., 
Ichthyologist^  U.  S.  Fish  Commission. 


The  greatest  wealth  of  Alaska  is  represented  by  its  fishes,  and  among  those  by 
far  the  most  important  are  the  members  of  the  salmon  family  and  other  closely  relatc^d 
forms,  such  as  the  whitefishes,  grayling,  smelt,  and  capelin.  The  salmon  alone  repre- 
sent an  annual  value  for  canning  j)urposes  of  about  $3,000,000,  derived  almost  entirely 
from  three  spe-cies.  The  undeveloped  resources  which  may  be  obtained  from  the  sal- 
monlike  fishes  have  undoubtedly  equal  imi)ortan(5e  with  the  material  now  utilized. 

In  the  distribution  of  the  Salmanidw  Alaska  received  a  generous  shaiu  Seven- 
teen of  the  known  species,  or  about  one-sixth  of  the  entire  number,  occur  in  its  waters. 
Lying  entirely  within  the  area  in  which  the  family  is  indigenous,  plentifully  supplitMl 
with  long  water-courses,  rapid  snow-fed  streams,  and  Cool,  deep  lakes  glistening  in 
mountain  valleys,  over  beds  of  clean  gravel  and  bowlders  intermingled  with  sheltering 
water  plants,  free  from  obstructions  to  the  movements  of  the  migratory  species,  its 
invitation  to  the  salmon  to  come  in  and  possess  the  waters  and  multiply  therein  was 
readily  accepted. 

The  largest  salmon  of  the  world  are  credited  to  this  Territory,  and  there  is  no 
doubt  that  in  Cook  Inlet  king  salmon  which  weigh  over  100  pounds  are  occasionally 
taken,  but  this  is  far  above  the  average  weight  of  the  species.  The  most  abun<laut 
salmon  in  Alaska  are  the  red  salmon  and  the  little  humpback,  and  it  is  these  species 
which  figure  in  the  wonderful  tales  concerning  rivers  which  contain  more  fish  than 
water,  tale«  which  sound  incredible  to  those  who  have  never  visited  Alaska,  but  which 
in  many  cases  are  strictly  true. 

The  salmon  have  been  traced  as  (slt  north  as  Hotham  Inlet,  and  one  species  is 
found  well  to  the  eastward  of  Point  Barrow.  It  is  quit^e  probable  that  this  species, 
the  little  humpback,  extends  its  migration  to  the  Mackenzie. 

The  rivers  and  lakes  of  Alaska  contain  five  Sf)ecies  of  whitefish^  the  largest  one 
(Coregonus  richard^oni,  PL  vii,  Fig.  1),  sometimes  reaching  a  weight  of  30  (Kmnds. 
F<»r  many  years  this  was  believed  to  be  identical  with  the  commim  whitefish  of  our 
Great  Lakes  fisheries,  but  it  differs  from  this  in  many  particulars.  The  speeies  wa^ 
known  to  the  Russians  as  the  ^^  muhtun,^  In  the  report  of  the  Ck)mmissiouer  of  Agri- 
culture for  1870,  page  386,  Dall  refers  to  it  as  the  ^^  broad  whitefish,''  which,  be  «ays, 
^^  is  usually  very  fat  and  very  good  eating.  It  abounds  in  both  winter  and  summer, 
spawning  in  September  in  the  small  rivers  falling  into  the  Yukon.''  This  is  the  species 
which  Milner  named  <Joregonm  kennicoUi^  in  honor  of  Bobert  Kennicott.  Oapt  E.  P, 
H^^nde^i,  of  the  Signal  Service  expedition  to  Point  Barrow,  found  this  whitefish  in 
Meade  Biv^  in  October,  1882.  This  stream  is  a  tributary  of  the  Arctic  Ocean  to  the 
eastward  of  Point  Barrow.    The  southern  limit  of  this  species  is  not  knowu^  bat  it 
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probably  extends  at  least  as  far  south  as  the  Bristol  Bay  region.    The  great  size  and 
fine  quality  of  its  flesh  make  it  one  of  the  most  important  food-fishes  of  the  Territory. 

The  round  whitefish,  shad- waiter,  or  chivey  of  New  England  (Coregomv^s  qucLdri- 
lateralis,  PI.  viii,  Fig.  2),  extends  through  the  uppef  Great  Lakes  region,  the  North- 
west Territory,  and  other  parts  of  British  Columbia,  into  Alaska.  Specimens  have 
been  obtained  as  far  north  as  the  Kuwuk  or  Putnam  River,  a  tributary  of  Hotham 
Inlet.  This  fish  does  not  reach  a  large  size,  seldom  exceeding  2  pounds  in  weight,  but 
it  is  very  abundant  and  palatable,  and  consequently  is  an  important  food  resource. 

A  third  species,  called  Coregonus  laurettw  (PI.  vii,  Fig.  2),  abounds  from  the  Bristol 
Bay  region  to  Point  Barrow.  It  is  a  little  larger  than  the  round  whitefish,  but  seldom 
exceeds  3  pounds  in  weight.  It  resembles  the  so-called  lake  herring  (C.  art-edi)  of 
the  Great  Lakes,  and  is  an  excellent  food  species. 

The  fourth  species  is  known  as  the  humpback  whitefish,  and  was  named  in  honor 
of  Mr.  E.  W.  Nelson  {Coregonus  nelaonij  PI.  viii.  Fig.  1).  It  bears  considerable  re- 
semblance to  one  of  the  Siberian  species,  irom  which,  however,  it  can  be  readily  dis- 
tinguished. As  food  for  man  it  has  little  value,  but  enormous  quantities  are  consumed 
by  the  dogs.  This  species  is  found  in  all  parts  of  the  Territory  from  the  peninsula  of 
Alaska  northward.  Breeding  males  have  a  very  large  hump  developed  on  the  nape, 
which  is  compressed  to  a  thin  edge. 

The  fifth  species  of  whitefish  (Coregonus  piisillus,  PI.  vii.  Fig.  3)  is  the  smallest  of 
all,  and  has  the  reputation  of  being  more  bony  than  any  of  the  others.  It  is  used  chiefly 
by  native  traveling  parties  and  as  food  for  dogs.  This  fish  seldom  exceeds  a  foot  in 
length  and  its  average  weight  is  less  than  1  pound,  but  it  extends  over  a  large  part  of 
Alaska,  and  is  represented  by  a  vast  number  of  individuals.  As  far  as  our  information 
goes,  it  is  found  in  all  parts  of  the  Territory  except  the  southeastern  portion. 

The  largest  and  handsomest  fish  of  this  category  is  the  so-called  Mackenzie  River 
salmon  or  inconnu  (PI.  viii.  Fig.  3),  which  is  known  to  the  Russian-speaking  people 
as  the  nelma.  This  species  is  intermediate  between  the  whitefish  and  the  salmon. 
It  has  a  strongly  projecting  lower  jaw,  on  account  of  which  the  additional  name  of 
shovel-jawed  whitefish  has  been  applied  to  it.  This  beautiful  species  attains  to  a 
length  of  5  feet,  and  individuals  weighing  50  pounds  are  recorded.  It  occurs  in  the 
rivers  during  the  greater  part  of  the  year,  is  in  the  finest  condition  in  the  early  sum- 
mer, and  is  "  full  of  spawn  from  September  to  January,  when  it  disappears."  The 
species  is  known  to  occur  from  the  Kuskoquim  to  the  Kuwuk.  The  largest  individ- 
uals are  recorded  from  the  Yukon.  It  is  found  also  in  the  Mackenzie.  A  closely 
related  species  is  found  in  the  Volga  and  other  rivers  of  Russia,  and  is  attributed  also 
to  the  Obi,  Lena,  and  Golima,  which  flow  into  the  Arctic  Ocean. 

The  grayling  (Thymallus  signifer^  PI.  vi.  Fig.  3)  is  a  very  common  fish  in  Alaska, 
especially  in  the  northern  portion  of  the  Territory,  and  it  is  one  of  the  most  attractive 
of  all  the  Alaskan  fishes.  At  one  time  the  grayling  had  the  reputation  of  being  the 
only  fish  in  the  fresh  waters  of  Alaska  that  could  be  caught  with  hook  and  line.  It  is 
known  also  as  the  "blanket  fish,"  and  occurs  southward  at  least  to  the  Nushagak 
region,  where  McKay  found  it  "very  abundant  in  small  rivers  and  lakes."  He  speaks 
of  it  as  "a  good  food-fish,  much  sought  aftc^r  by  the  natives  in  the  fall,  along  with  the 
whitefish  and  the  great  smelt."  The  high  and  beautifully  colored  dorsal  fin  of  this 
species,  the  rich  ]mrple  luster  of  the  sides,  and  the  jet  black  spots  not  fai*  behind  the 
heady  make  it  one  of  the  most  conspicuous  and  beautiful  species  of  the  fresh  waters. 
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The  red-spotted  brook  trout  of  California,  also  known  as  the  dolly  varden  ( Salvelinus 
malma^  PI.  Yi,  Fig.  2),  is  one  of  the  best  known  and  most  abundant  fishes  of  Alaska. 
In  the  sea-run  condition,  when  its  sides  are  uniform  silvery  and  do  not  show  the  red 
spots,  it  is  called  the  salmon  trout,  and,  preserved  in  brine,  forms  a  staple  article  of 
commerce.  In  Alaska  the  species  increases  in  size  northward.  Individuals  measuring 
30  inches  in  length  and  weighing  8  or  10  pounds  are  frequently  obtained.  Natives  of 
northern  Alaska  make  waterproof  clothing  from  the  skin  of  this  trout.  The  dolly 
varden  abounds  in  all  parts  of  the  Territory,  even  in  the  Aleutian  Islands  and  in  the 
extreme  northern  limits.  It  is  known  to  occur  also  in  the  Mackenzie  and  in  the  tribu- 
taries of  the  Saskatchewan — ^this  basin  apparently  representing  its  eastern  limit.  The 
dolly  varden  trout  takes  the  artificial  fly  very  freely.  On  one  of  the  islands  of  the 
Shumagin  group  several  hundred  were  so  captured  in  one  hour  by  a  party  from  the 
United  States  steamer  Albatross  in  1889.  Salmon  eggs  prove  very  effective  also  in 
taking  this  trout.  The  species  is  very  destructive  to  the  eggs  of  the  various  kinds  of 
Pacific  salmon.  The  young  trout  are  destroyed  in  enormous  numbers  by  gulls,  terns, 
and  other  aquatic  birds. 

The  lake  trout  {Salvelinvs  nam^iycush)  or  namaycush,  tuladi,  togue,  lunge,  etc.,  of 
the  Oreat  Lakes,  New  England,  Labrador,  Idaho,  and  British  America  (PLvi^  Fig.  1), 
has  been  obtained  in  the  Putnam  or  Kuwuk  Biver,  where  it  reaches  a  fine  state  of 
development.  The  southern  limit  of  this  species  in  Alaska  is  not  known.  This  is 
tlie  largest  trout  of  North  America  and  the  most  widely  distributed.  Its  great  size 
and  the  good  quality  of  its  flesh  render  it  a  very  important  species  wherever  it  is 
known.  This  is  one  of  the  most  variable  of  the  North  American  trout  in  color,  and 
much  confusion  has  arisen  from  this  circumstance.  Individuals  from  the  Kuwuk  are 
similar  in  appearance  to  Labrador  specimens,  differing  only  in  being  slightly  darker. 

The  rainbow  trout  of  California  (PL  y,  Figs.  2  and  3)  appears  to  extend  north- 
ward into  southeastern  Alaska,  but  is  very  little  known  in  the  Territory,  and,  conse- 
quently, is  not  of  much  importance  there.  One  specimen  of  this  trout  was  taken  at 
Sitka  by  Capt.  Beardslee  in  1880,  and  is  now  preserved  in  the  U.  S.  National  Museum* 

Gairduer's  trout  (PI.  Y,  Fig.  I),  known  also  as  the  steelhead  salmon,  or  ^^soom- 
gah'^  of  the  Russians  {Salmo  gairdneri)^  reaches  a  very  large  size  in  Alaska,  and  ex- 
tends northward  at  least  to  the  Bristol  Bay  region*  At  Sitka  this  species  is  called 
^''Ah'Shut  ^  by  the  Indians.  We  fonnd  gravid  females  at  that  place  in  June.  This  trout 
generally  finishes  its  spawning  before  the  arrival  of  the  salmon,  and  is  charged  with 
the  destruction  of  salmon  eggs  in  large  quantities.  The  species  has  not  much  imxwr- 
tance  commercially,  although  it  reaches  so_  large  a  size,  attaining  to  the  proportions 
of  the  Atlantic  salmon,  which  it  resembles  in  shape  and  <'x>lor;  but  small  quantities 
are  dried  by  the  natives  and  at  the  various  fishing  stations.  This  is  the  trout  which 
is  shipped  from  the  Columbia  Biver  early  in  the  spring  to  markets  on  the  east  coast, 
and  sold  in  the  fresh  state  under  the  trade  name  of  ^^  Kennebec  salmon*"  Its  dis- 
tinction from  the  rainbow  trout  is  difficult,  and  the  two  may  prove  to  be  identicaL  It 
will  ondoubtedly  become  an  important  species  before  many  years.  At  the  present  time 
it  is  practically  a  waste  i>rodaet  of  the  salmon  fisheries  of  Alaska,  and  the  same  may  be 
said  of  the  dolly  varden. 

Clark's  trout  (PL  iv,  Figs.  2  and  3),  recently  styled  the  red- throat  (Halmomykun)^ 
is  very  abundant  in  Alaska,  extending  northward  at  least  to  the  Bristol  Bay  region. 
In  the  streams  it  can  be  readily  taken  with  various  baits,  and  greatly  iocreaiies  the 
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pleasures  of  angling.  As  a  food- fish  its  quality  is  excellent,  and  it  reaches  a  weight  of 
20  pounds  or  more.  The  species  is  black-spotted,  the  spots  being  larger  and  less 
numerous  in  Alaskan  individuals  than  in  most  of  the  varieties  which  range  southward 
in  the  Bocky  Mountain  region.  The  crimson  streak  around  the  throat  is  a  conspicuous 
and  characteristic  color  mark  in  all  the  many  forms  of  this  well-known  trout. 

Before  passing  to  a  review  of  the  Pacific  salmons  we  must  recall  the  fact  that 
Alaska  has  a  bountiful  supply  of  small  fishes  closely  related  to  the  larger  Balmonidce, 
A  true  smelt  (PI.  ix,  Fig.  2)  and  two  kinds  of  surf  smelt  (one  of  these  on  PI.  ix,  Fig.  3) 
are  among  the  common  fishes,  the  first  being  a  food-fish  of  considerable  value.  The 
capelin  (PI.  ix.  Fig.  1),  abounds  on  all  parts  of  the  coast,  and  is  one  of  the  most  impor- 
tant food  sx)ecies  of  the  cod  and  salmon.  The  eulachon,  or  candle-fish,  is  extremely 
abundant  in  southern  Alaska,  and  is  considered  one  of  the  finest  pan-fishes  known. 
A  kind  of  fat  is  expressed  from  it  which  the  Indians  use  as  a  substitute  for  butter, 
and  which  some  pharmacists  employ  in  the  place  of  cod-liver  oil.  The  species  is  so 
ftdl  of  oil  that  when  dried  it  will  bum  with  a  bright  flame. 

These  smaller  representatives  of  the  salmon  family  have  at  present  little  commer- 
cial value,  but  they  will  figure  eventually  and  very  prominently  among  the  resources 
of  Alaska.  In  addition  to  their  value  as  food  for  mau,  they  play  a  very  important 
part  in  attracting  the  larger  commercial  fishes  of  the  salmon  family  to  certain  localities. 

It  may  be  well  to  state  that  the  herring  of  Alaska  is  one  of  the  finest  species  of 
the  genus  Clupea,  and  is  universally  known  as  one  of  the  fishes  upon  which  the  sal- 
mon subsist.  The  herring  visits  all  parts  of  the  coast  of  Alaska,  running  up  into  the 
bays  in  schools,  sometimes  covering  an  area  of  many  square  miles.  It  comes  into  the 
shallow  waters  of  the  bays  to  deposit  its  eggs,  reaching  Cook  Inlet  for  this  purpose 
early  in  July,  so  that  its  appearance  in  force  coincides  with  the  height  of  the  salmon 
runs  The  capelin  is  also  found  early  in  the  summer,  and  we  know  that  salmon  are 
very  eager  in  their  pursuit  of  this  fish.  The  little  sand  launce,  or  lant,  is  also  present 
in  the  bays  in  wriggling  masses  at  the  period  when  salmon  abound. 

The  marine  life  of  the  Alaskan  salmon  is  unknown  from  the  time  the  young,  in 
their  newly-acquired  silvery  dress,  leave  the  fresh-water  nursery  to  become  salt-water 
sailors,  until  they  have  ended  their  cruise,  obtained  their  liberty,  and  come  ashore, 
when,  as  in  the  case  of  so  many  other  salt-water  sailors,  their  serious  trouble  begins. 
Salmon  remain  in  fresh  water  until  the  second  or  third  spring  of  their  existence,  and 
not  having  a  bountiful  supply  of  food,  they  grow  very  slowly  and  seldom  exceed  8 
inches  in  length  when  they  start  seaward.  In  the  ocean  they  feed  on  the  capelin,  the 
herring,  and  a  small  needle-shaped  fish  called  the  lant.  They  are  reputed  also  to  con- 
sume large  quantities  of  pink-fleshed  crustaceans,  and  to  derive  from  them  their 
attractive  color.  Opposed  to  this  theory  is  the  fact  that  many  other  sea  fishes  whose 
food  consists  almost  entirely  of  such  crustaceans  are  never  pink-fleshed. 

There  is  no  such  fishery  at  sea  for  any  of  the  Pacific  salmons  as  there  is  in  the  Baltic 
for  the  Atlantic  salmon.  After  the  great  schools  have  broken  up  and  the  scattered 
fish  come  into  the  bays,  some  of  the  species  can  be  caught  on  a  herring-baited  hook 
by  trolling.    The  king  and  silver  salmon  are  captured  in  this  way. 

As  a  rule  the  fish  remain  at  sea  until  they  are  about  ready  to  deposit  their  eggs, 
and  then  approach  the  coast  in  great  masses.  A  few  young  males  accompany  the 
schools  every  year,  and  may  or  may  not  return  to  sea  without  entering  the  rivers.  The 
adult  fish  come  up  from  the  sea  at  a  certain  time  of  the  year,  the  king  salmon  arriving 
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gaantletof  flounders,  sculpins,  and  trout;  and  in  the  ocean  a  larger  and  greedier 
horde  confronts  them.  There  the  adults  are  attacked  by  sharks,  seals,  and  sea  lions. 
Before  they  have  fairly  entered  the  rivers  huge  nets  are  hauling  them  to  tne  shore 
almost  every  minute  of  the  day,  during  six  days  in  a  week.  When  they  reach  their 
spawning-grounds,  bears  are  waiting  to  snatch  them  from  the  water  and  devour  them 
alive.  The  salmon,  it  appears,  would  have  been  better  off  had  it  never  been  bom  in 
fresh-water,  where  its  dangers  are  cumulative  and  deadly. 

The  King  Salmon  (Oncorhynchus  chouicha).    Plate  n.  Fig.  1. 

The  largest  and  finest  of  the  Alaskan  salmon  is  the  king,  or  chowichee,  known  also 
as  the  takou,  Columbia  Kiver,  chinook,  and  quinnat.  This  valuable  fish  occurs  in  the 
large  rivers  as  a  rule,  but  it  runs  into  some  of  the  small  streams  also,  notably  the 
Karluk,  and  some  of  the  rivers  emptying  into  the  eastern  part  of  Cook  Inlet.  The 
Yukon  and  the  Nushagak  are  the  greatest  king  salmon  rivers.  The  species  is  found 
less  abundantly  in  the  Ugashik,  Kuskoquim,  and  Kviehuk.  Its  average  weight  is  over 
20  pounds,  and  individuals  of  100  pounds  or  more  are  recorded.  At  St.  Paul,  Kadiak, 
in  1880,  Mr.  B.  G.  Mclntyre  stated  he  had  weighed  one  which  registered  87  J  pounds 
without  its  viscera;  he  believed  the  entire  fish  would  have  weighed  100  xx)unds. 

The  flesh  of  the  king  salmon  is  paler  in  color  than  that  of  the  red  salmon,  but 
superior  to  all  others  in  flavor.  The  salted  bellies  are  considered  a  great  delicacy. 
The  principal  uses  of  this  fish  are  as  fresh  fish  and  for  canning  purposes.  In  Alaska 
it  has  not  yet  acquired  the  importance  belonging  to  it  on  the  Columbia  River,  chiefly 
because  of  the  distance  from  San  Francisco  to  the  Alaskan  king  salmon  rivers  and 
the  difliculties  of  flshing  in  those  waters. 

This  species  is  the  first  to  arrive  on  the  shores  in  the  spring.  It  makes  its  appear- 
ance in  southern  Alaska  in  May,  and  Mr.  B.  W.  !N^elsou  found  it  in  Korton  Sound,  the 
northern  limit  of  its  known  migration,  early  in  June.  The  time  of  its  coming  into 
Korton  Sound  corresponds  with  the  breaking  up  and  disappearance  of  the  ice.  Mr. 
Nelson  observed  that  ^'  the  largest  of  these  salmon  run  during  the  few  days  just  pre- 
ceding and  following  the  breaking  up  of  the  ice,  and  thence  on  until  the  end  of  the 
season  they  decrease  gradually  in  size  and  quality.''  In  the  Yukon  the  season  lasts 
only  about  a  month.  Capt.  h.  P.  Larsen  states  that  the  king  salmon  is  the  first  to 
appear  in  the  Nushagak;  here  the  run  is  short,  scarcely  continuing  into  August.  At 
the  Karluk  they  arrive  late  in  May.  Very  few  were  seined  there  during  August.  On 
the  4th  of  August,  1889,  a  fine  male  of  about  35  pounds,  with  the  spermaries  little 
developed,  was  seined  on  the  beach.  In  its  stomach  I  found  forty-five  capelin. 
Mr.  Charles  Hirsch  states  that  the  species  is  only  an  occasional  visitor  at  Karluk. 

The  king  salmon  continues  to  enter  some  of  the  rivers  for  the  purpose  of  spawn- 
ing until  August.  The  height  of  the  season,  however,  is  reached  by  the  middle  of 
July  in  most  localities.  This  fish  travels  up  the  rivers  farther  than  any  other  species 
except  the  red  salmon.  In  the  Yukon  it  ascends  far  above  Fort  Yukon,  more  than 
1,500  miles  from  the  mouth  of  the  river.  Dr.  George  M.  Dawson  records  its  occur- 
rence in  the  Lewes  River  as  far  as  the  lower  end  of  Lake  Marsh,  where  it  was  found 
in  considerable  numbers  early  in  September.  According  to  Indian  authority  it  pushes 
on  almost  to  the  headwaters  of  the  tributaries  to  the  Lewes  on  the  east  side. 

The  king  salmon  does  not  ascend  rivers  rapidly  unless  the  spawning  period  is 
close  at  hand.  It  generally  plays  around  for  a  few  days,  or  even  a  couple  of  weeks, 
near  the  river  limit  of  tide- water.    After  entering  the  fresh  water  to  begin  its  journey 
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to  the  headwaters  of  the  stream  it  moves  rapidly  uDtil  it  finds  suitable  gravelly  l)ottom 
in  clear  water.  No  food  is  taken  in  fresh  water.  When  a  barrier  to  its  ascent  is  met 
I  am  told  that  the  fish  charges  at  it  repeatedly  and  persistently  without  regard  to  the 
consequences  to  itself.  The  nest-building  habits  have  been  so  often  described  that  it 
is  unnecessary  to  repeat  them  here.  The  spawning  takes  place,  as  before  remarked, 
near  the  headwaters  of  streams  in  clear,  shallow  rapids.  As  far  as  we  can  learn,  only 
those  fish  that  ascend  the  streams  short  distances  return  to  the  ocean  after  spawning, 
and  September  is  the  month  in  which  the  spent  fish  go  down  to  the  sea.  Mr.  Turner 
mentions  a  female  weighing  38  pounds,  which  had  spawned  and  returned  to  the  sea 
and  was  caught  at  Unalaska,  September  25, 1878;  it  was  in  fine  condition  for  eating. 
There  is  no  reason  why  the  king  salmon  should  not  return  down  the  Karluk,  as 
the  distance  is  very  short  and  the  fatigue  of  the  journey  upstream  is  very  slight 
There  is  ample  testimony  of  a  conclusive  nature  to  the  efiect  that  after  a  king  salmon 
{  ascends  500  miles  from  the  sea  it  never  returns  to  it  alive. 

I  Mr.  Charles  Hirsch  says  that  the  Karluk  natives  watch  for  the  king  salmon  in 

i  May,  and  set  up  a  great  shout  as  soon  as  they  discover  it.    Like  the  other  q)ecieH,  it  . 

,  can  be  seen  about  1^  miles  off  shore  in  great  schools,  but  before  coming  nearer  the 

!  schools  break  up.    There  is  no  salt-water  fishery  for  this  salmon  in  Alaska,  except 

I  along  the  beaches. 

1  No  falhng  off  has  been  observed  in  the  supply  of  the  king  salmon;  in  &(;t  the 

!  number  used  is  very  small  in  comparison  with  that  of  the  red  salmon. 

The  Dog  Salmon  {Oncorhjfttchu9  keta).    Plate  in,  Fig.  3. 

This  is  one  of  the  least  important  of  the  Alaskan  salmon  to  Americans,  but  one 
of  the  most  valuable  to  the  natives.  Its  flesh  is  comparatively  pale,  and  it  deterio- 
rates so  rapidly  in  fresh  water  as  to  prove  very  unattractive  to  white  people.  Mr. 
Daniel  F.  Bradford  states  that  after  remaining  in  fresh  water  twenty-four  hoars  the 
fijsh  turn  black,  become  covered  with  slime,  and  are  unfit  for  food.  The  jaws  become 
enlarged  and  distorted,  and  the  flesh  unpalatable.  In  the  fresh-run  condition  the 
flesh  has  a  beautiful  red  color,  resembling  that  of  the  red  salmon,  but  not  so  brilliant. 
Early  in  July  the  red  color  of  the  skin  is  somewhat  remarkable  in  being  interrupted 
at  intervals  along  the  sides,  causing  a  sort  of  resemblance  to  bands.  The  average 
weight  is  about  12  pounds,  but  some  individuals  reach  20  pounds. 

This  species  is  found  chiefly  in  the  small  rivers  and  creeks,  and  is  usually  v^y 
abundant  in  all  parts  of  the  Territory  as  far  north  as  Hotham  Inlet,  and  probably 
Point  Barrow.  In  the  rivers  of  Califomia  and  British  Colombia  it  is  said  to  appear 
seldom  or  never  in  the  spring,  but  in  Alaska  it  makes  its  appearance  on  the  coast  in 
great  schools  about  the  middle  of  June  and  continues  abundant  for  nearly  a  month, 
alttf  which  it  decreases  rapidly  in  numbers,  disappearing  usually  about  the  tune  of 
the  forming  of  the  ice. 

In  the  small  streams  falling  into  Alitak  Bay,  with  only  a  few  exf^eptions,  this  flsh 
and  the  little  humpback  are  the  principal  salmon,  and  the  natives  dry  them  for  winxer 
use  in  large  quantities.  The  Sturgeon  Biver,  according  to  Mr.  Charles  Hirsch^  never 
contains  any  but  dog  salmon  and  humpbacks.  In  the  Karink  Bi  ver  the  Aag  salmon  is 
only  an  oc^^asianal  visitor.  At  St^  Paul,  Kadiak.  Mr.  Wasbbnm  says  that  the  H^fko 
arrives  about  July  h,  and  there  is  only  one  aonoal  nuu  On  the  'lOth  isi  August,  at 
KarloL  a  haul  of  a  large  seine  yielded  fartj  dog  salmon  and  only  one  red  salnoii* 
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Early  in  July  the  fish-drjdng  frames  of  the  natives  on  the  shores  of  Cook  Inlet  are 
red  with  the  flesh  of  the  drying  dog  salmon,  or  Hyko.  The  natives  cut  off  the  head, 
split  the, fish  in  halves,  and  remove  the  backbone,  allowing  the  two  halves  to  remain 
fastened  at  the  tail.  The  sides  are  gashed  at  short  intervals  in  order  to  facilitate^  the 
drying.  The  fur-traders  lay  in  a  large  stock  of  this  dried  salmon,  which  is  known  to 
the  trade  as  ukalL 

The  SUver  Salmon  (Oncorhynchua  kisuich).    Plate  rv.  Tig.  1. 

The  silver  salmon  is  considered  an  excellent  fish  in  the  Puget  Sound  region,  but 
is  not  so  highly  esteemed  in  the  northern  part  of  Alaska.  It  is  used  to  some  ext<ent  for 
canning,  but  is  far  less  important  for  this  purpose  than  the  red  salmon.  It  reaches  a 
weight  of  about  30  pounds;  the  average  weight  in  Alaska  is  less  than  15  pounds.  In 
Alaska,  as  in  the  Puget  Sound  region,  it  is  a  fall-running  fish.  It  dt>es  not  ascend  the 
streams  to  any  great  distance,  and  I  have  seen  spent  fish  of  this  species  coming  down 
alive  in  the  fall  to  within  easy  reach  of  salt  water.  Whether  the  species  actually  leaves 
the  fresh  water  after  spawning  is  uncertain.  There  is  a  conflict  of  observation  on  this 
subject.  Mr.  J.  W.  Clark,  agent  of  the  Alaska  Commercial  Company  at  Nushagak,  a 
very  reliable  and  intelligent  man,  states  that  he  has  seen  silver  salmon  come  down  the 
river  alive  in  the  spring.  In  some  other  Alaskan  rivers,  Capt.  Lansburg,  superintend- 
ent of  the  Thin  Point  cannery,  has  seen  only  black  and  lank-looking  salmon  of  this 
species  during  the  winter. 

At  Afognak  the  species  arrived  August  6, 1889,  but  there  was  no  extensive. run 
till  about  the  end  of  the  month.  A  small  silver  salmon  was  seen  at  Karluk  August  4. 
The  species  was  not  abundant  there,  however,  until  early  in  September,  when  about 
7,000  were  caught  at  one  haul  of  the  seine.  It  was  about  this  time  that  one  of  Capt.  L. 
P.  Larsen's  men  at  Karluk  hooked  a  very  large  silver  salmon,  probably  weighing  over 
30  pounds.  This  species  is  only  an  occasional  visitor  at  Karluk.  When  it  runs  there 
it  generally  begins  about  the  last  of  August,  according  to  Mr.  Charles  Hirsch,  Mr. 
Washburn  informed  me  that  it  arrives  at  St.  Paul  late  in  August  or  in  September,  and 
that  there  is  only  one  annual  run.  A  few  fish  of  this  species  are  found  in  the  small 
river  in  Olga  Bay,  near  the  cannery  of  the  Arctic  Packing  Company.  It  has  been 
stated  by  Mr.  Daniel  F.  Bradford  that  silver  salmon  do  not  furnish  10  per  cent  of  the 
pack  at  the  fisheries.  In  the  river  at  Thin  Point,  a  small  and  very  shallow  but  con- 
stant stream,  both  silver  and  red  salmon  are  found,  the  latter  predominating.  The 
season  closes  here  early  in  September. 

The  silver  salmon  make  their  nests  among  the  gravel  and  stones,  from  which  they 
clean  all  dirt  and  slime.  They  use  their  snouts  in  collecting  material  for  the  nests,  and 
Mr.  L.  M.  Turner  states  that  he  has  seen  them  with  the  snout  worn  off  past  the  muzzle. 
After  the  spawning  season,  and  during  their  stay  in  fresh  water,  they  continue  to  be 
very  much  emaciated  and  in  poor  condition  generally. 

No  deiTcase  has  been  observed  in  the  supply  of  this  salmon  as  far  as  we  are 
informed.  Its  late  arrival  in  most  localities  limits  the  season  during  which  it  can  be 
caught,  and  this  serves  as  a  sort  of  protection  for  the  species. 

The  Humpback  Salmon  {Oncorhynchua  gorbuacha).    Plate  in,  Figs.  1  and  2. 

This  is  the  smallest,  most  abundant,  and  most  widely  distributed  of  the  Alaskan 
salmon.  Its  average  weight  is  about  5  pounds,  and  individuals  weighing  10  pounds  are 
very  uncommon.    It  may  be  recognized  readily  by  its  excessively  small  scales,  and,  in 
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the  breedii^r  ^^aiisvm^  by  its  ^rwMitlj'  4iist<fft(^  j^^^  w»^  i^in^rm^ms  'hTimYv.  Tt  i^  fWnnil 
ia  all  parts  <rf  tibe  TiTtitoity^  Its  r^^a^  is  kiM>'^ti  1v>  ^\iv^r4  >i<^\v*i*?i4  h^nflivn!  TniK^>;  f^ 
Hie  «tf«tvard  «f  Point  llMTdw^  ii»4  |«w>l>^Wy  itirfn4<^^  ihi'  M#<^V<^>:t^.  S^y^ftkm^  M 
its  crfcraardiiaMy  aiwiiMi«n<v^  Mr.  Tiinwr  HAsS  ^^>t\v  \vw{^vk>^i  ih^t  ^  tJmy  ftT^^ii^i^v  ai 
the  isoi^tce  of  the  w^tcr  lik«e  tht^^  |^n^iv>|vs  i>f  ^«  Apiil  ?^hy>>^^  .'^ 

Mr.  Charies  Hirsch  h^i*  im^Mrm^M)  mi'  th^t  ft»w  iilVM^I  tW  ^^t?^  iM\^^ly,  IXX^Vthv^iV^ 
was  in  the  Karluk  Ri>^r^  ot^ntmuinior  ft>r  Uxv  >«xvkN  ^^  R^U  i>f  hnw^^brtvk  i*AlhNt>'rt 
which  kept  all  other  salnxm  out  of  the  tix>>r.  U  >vrt%M  ^m^viv^^rt^^e  h^  \s\\\\  rt  htVrtt  rtvi»)<n 
the  stream,  owing  to  the  jnreat  quantities  of  s;^)mou.  A  hrtui  xrrti^  \i\\\%\i^  with  ^  h^  \\\'{\\\S)S\ 
seine  at  6  a,  m,,  and  the  men  wert*  dressinur  Unh  ft»m  thrtt  hrtUl  UUt4l  «  JV.  \n.  A1iV>\\l 
14^  barrels  were  dressed.  Tht^se  weiv  loi^de^i  hi  hulk  luto  rt  n\\\^\\  n\A\\^i>\\^\\  \\W\\  th\^U 
the  men  were  o(»cupied  three  hours  in  rUntrhiji  the  »eh\e^  hi  \\\\\\A\  f\\p  \^^^\\^\\\\\^(^  m\\)\\)S\ 
were  about  4  feet  deep.  In  the  sea.son  of  IStU  not  \\\\)w  tlnin  H^hvf  thi^i^ef^rtlnu^n  w^^h^ 
caught  at  Karluk  up  to  the  oU>se  of  the  flshlng,  Oefiihev  Is, 

The  humpbac*k  arrives  at  8t.  Paul,  Kadiuki  in>t>ut  the  lOlh  tif  >tnly»  i\\\\\  WsPVv  !« 
only  one  run  a  year.  Prom  the  stsi-tenient  of  Mr,  lllrni^h,  rthovi*  t*eOMiPil  ti>)  H.  will  ln> 
seen  that  it  makes  its  appearanre  on  tlie  woHterti  niile  i\f  the  Inlrind  fit  {\\M\i  \^,\\p>  *^{m\^ 
time.  Mr.  Turner  records  the  d«te  of  arrtval  \\t  Ht  Mlohrtel  rt«  rthnnt  Mim  !>nth  \\f 
July  and  the  period  of  nmning  about  five  woekw.  Mr.  Nelwot»>  mulir^ftt  «|u»rllt»iMm 
were  taken  at  St.  Michael  July  24.  He  Hays  thoy  are  riMhiM  tiutnwrtiUR  titiHl  fliM 
end  of  July,  with  more  or  less  iM^mmon  Htraggli^rn  nntil  Irtt-e  hi  H»e  IHllj  Th«  WiHr*r 
found  humpbacks  in  good  conditicm  in  Phiver  Hay^  H)hMr)ti|  Ahoiti  ittM  iiilihtli^  of 
August. 

The  8i>ecies  continues  to  entcsr  the  rivers  UMUally  for  a  fierloil  of  nUimi  flvi^  W^i^ki^^ 
but  is  not  regular  in  its  appearanc45.  The  enormoiiN  run  in  ihe  Kfitlnk^  m^uHnu^il 
above,  was  exceptional,  for  the  fish  seldom  ent4?rs  thai  tivcri  to  Mm  Vtlkoo^  doHO|( 
some  years,  according  to  Mn  Nelsfin,  only  a  few  arft  f^ik^^n,  and  niftUmt  i^nmf^  timy  fiti^ 
present  in  such  excessive  namtx^rs  in  the  lower  part  of  fb#4  r)vet  ttiai  ihf*  nf^Uitfip*^ 
must  be  emptied  several  times  a  day* 

This  salnion  is  mncb  ^dAU^A*^  Ut  jtiffffrfn^  ^miift  ih^*  w»f^,  in  fti^  it)4')u)if  4ft  t^. 
Paul,  Ka^Iiak^  one  of  the  fxnnm^ifiesi  nighU^  wa^  tlds  im^tuhUifc  fff  f f^  (#tl^^rf/t^f tt  ^U 
moD*  Fli^faermen  at  ttiis  village  say  thai  tiie  s^a-niii  humplffuk iiti^i Hmia^m  M  <^^f j 
felLp  whiefa,  from  their  ^leM^rription^  mnni  \m  ih«  4'/^p44ifh 

In  dMr  Karink  Uiwet^  a^  alrea#ly  mervti^yr^l^  ft}i^  Pfp^^iP^  nmihrn^^A  Ui  ftrfey  f//f  f^v^^ 
iree&».  and  tlMiiii  ^fead  HaIi  bedpan  i#^  fl^yat  #l^^ft  ftif;  .^ir^^aiiifi^^  si^r/l  Wh  HfifihitH-^  ninttii  H 
nradtk.  It  *\f9(»  wH  fifi»  far  frmn  »ih  waiftt  {*r^l  tt^404>^f%i^  f^^^^  Hf4^-/fff^  ^1fk''h  nf^ 
Uift>  .'^hadiwr  tf9  <WT#*  rtA  Ifcto*.    It*  )m:mi*^m  tu  ^fce  f#<«^fc  ^^^^  m  jw^^y  f//  ft^i/f/^  rf «r 

mau  nhin^  tssf  *ftfr  twjfft:  *r^a»  o*  ftfcf',  fei-^^IV)!!*  ^^^^^  ^t^^^t^  ^itlv  flV^  ^'^^c^,  ^li'h^i*  JJyM^ 
tmpeor<»ef»eff  oa  tifce-  ^»v«'dlyfti^f,A!iu  <«>•  p^wfjy  <*ntt«(*jn»le4  iiv  (*y<*VM*A«  hnf^f^f^i^w  [HM^T»jyf^iy 
largce  ^*an«tv  In  AtSo*]pia&  JS^m?  tUu^  ^^^  ^«^<*  <*a«^  a«vr«i^  .^/>ne*<  <*lv>i\t.  Iv^lf  a«(  )ht;;^a 
a» ;%  iiiau^'^  thtfL 

Tlieri*  arft  no  ^jpta-  of  (iimiaQ;trion  <^  r4ie  .^iTH>*y  ^  ^'^w  fWh.  A  -ottw^l  rtn-rnVn^i*  ^ta 
.iftlf^  annnsUly..  and  nhe  aa«iv<*»  liry  liwor**  ^uaiof itiesr  ftw*  vrmt^r  iiwe. 

Ell  Tlie  iHwh-mn  r^oafiinnii.  nhiH  in  <\ne  «\f  nhe  mo«t.  i^9-liftffW«*  ^nlmon  in  A  it^^kvi,  jit^d 
the  time  iR  iinC  ihr  dia&itii;  ^hen  it  ^U  lv».  rV  ^erv  import^^^nt  ^pei»ie«  ftM*  <Mnnin'/.    'Phe 
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flenh  is  somewhat  paler  than  that  of  the  red  salmon,  yet  it  has  a  beantiftd  ookxr. 
Properly  introduced  into  the  markets  this  would  become  a  very  valuable  fish,  and  its 
wonderiiil  abundance  would  establish  a  great  industry. 

The  height  of  the  spawning  season  in  the  Kadiak  streams  is  evidently  about  the 
middle  of  August.  In  Alexander  Creek,  near  the  Larsen  Cove  cannery  of  the  Arctic 
Packing  Company,  Messrs.  Robert  Lewis  and  Livingston  Stone  found  the  humpbacks 
spawning  in  vast  numbers  August  15.  Mr.  Lewis  took  some  of  the  eggs  and  fertilized 
them  with  the  milt  of  the  males.  The  eggn  are  larger  than  those  of  the  red  salmon, 
but  smaller  than  king  salmon  eggs  and  not  so  bright  red.  On  the  22d  of  August, 
1889,  this  fish  was  observed  in  the  small  streams  at  the  head  of  the  west  arm  of  Uyak 
Bay  trying  to  run  up  the  rapids  in  order  to  spawn.  The  current  in  some  places  was  so 
swift  as  to  wash  the  fish  away.  Eggs  were  very  plentiful  between  the  crevices  of  the 
stones.  On  the  24th  of  August  Alexander  Creek  was  full  of  humpbacks  in  all  stages 
of  emaciation  and  decay.  In  Alitak  Bay,  September  9,  the  fish  were  nearly  all  dead 
in  the  creeks,  and  Snug  Harbor  contained  many  dying  humpback  salmon  floating  sea- 
ward tail  first.  Messrs.  Booth  and  Stone  found  Afognak  Biver  well  filled  with  spawn- 
ing humpbacks  August  30.  The  two  tributaries  of  Afognak  Biver  also  contained  them 
in  great  numbers.  Mr.  Booth  found  the  fish  most  abundant  in  the  neighborhood  of 
holes  excavated  in  the  egg-sized  gravel  of  the  bottom,  intermingled  with  stones  of  3 
or  4  pounds  in  weight. 

After  the  great  run  in  the  Karluk,  already  referred  to,  the  fish  came  down  dead 
or  in  a  dying  condition  for  a  whole  month  and  the  beaches  were  strewn  with  dead  sal- 
mon. The  distortion  of  the  humpback  during  the  breeding  season  is  remarkable  and 
the  injury  to  its  fins,  and  other  exposed  portions  of  the  body,  is  excessive.  The  last 
stages  of  this  species  are  repulsive  to  look  upon,  but  before  the  extensive  emaciation 
and  sloughing  away  of  the  skin  has  taken  place  the  colors  of  the  breeding  fish  are 
rather  pleasing,  the  lower  parts  becoming  milky  white,  contrasting  beautifully  with 
the  darker  color  of  the  sides  and  back.  This  white  color  sometimes  extends  upward 
toward  the  middle  line  with  interruptions. 

The  Red  Salmon  (Oncorhynchus  nerka).    Plate  ii,  Figs.  2  and  3. 

This  is  the  blueback  of  the  lower  Columbia  Eiver,  the  Sawqui  or  Sukkegh  of  the 
Frazer  Biver,  and  the  Krasnaya  Ryha  (or  redfish)  of  the  Bussians.  It  does  not  seem 
to  exist  south  of  the  Columbia  Biver.  ^Northward  it  is  found  as  far  as  the  Yukon, 
and  it  occurs  also  in  Japan  and  Kamschatka. 

Although  next  to  the  smallest  of  the  Pacific  salmons  this  is  now  the  most  impor- 
tant species  for  canning  and  salting,  and  its  flesh  is  so  red  as  to  win  for  it  a  reputation 
not  warranted  by  its  edible  qualities.  It  approaches  ^  the  shores  early  in  the  spring 
and  enters  only  snow-fed  streams.  The  red  salmon  is  not  caught,  like  the  king  and 
silver  salmon,  by  trolling  in  the  bays.  When  it  comes  into  the  mouths  of  the  streams, 
to  ascend  for  the  purpose  of  spawning,  the  fishing  begins. 

The  size  of  the  red  salmon  varies  with  the  locality  and  season.  Some  runs  con- 
tain much  larger  fish  than  others.  At  Karluk  the  fish  will  average  nearly  4  pounds 
apiece  without  the  head,  tins,  tail,  and  viscera.  The  whole  fish  will  weigh  7  or  8 
pounds.  In  1889  it  was  estimated  that  13  fish  would  make  a  case  (48  pounds)  of  canned 
salmon ;  in  1891  the  number  to  the  case  was  stated  to  have  been  15.  Individuals  of 
15  pounds  are  occasionally  seen,  but  they  are  uncommon. 
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resting,  during  the  ascent  of  the  Karluk.     Numerous  beds  of  eel-grass  and  other 
aquatic  plants  furnish  attractive  hiding-places  in  which  the  fish  sometimes  linger. 

The  red  salmon  ascends  to  the  lake  or  lakes  which  the  river  drains,  and  it  is 
said  that  this  species  wUl  not  enter  a  river  which  does  not  arise  from  a  lake.  The 
distance  traveled  in  the  Karluk  is  less  than  20  miles,  and  the  principal  lake  is  8 
miles  long.  Ked  salmon  spawn  in  this  lake  and  in  the  short  and  rapid  rivers  con- 
necting each  of  its  arms  with  smaller  tributary  lakes.  They  ascend  long  rivers,  like 
the  Columbia,  more  than  1,000  miles,  to  reach  the  spawning  lakes. 

This  salmon  begins  spawning  soon  after  its  arrival  on  the  coast,  and  this  varies 
with  the  locality.  The  season  usually  begins  in  June,  and  fish  which  hav^  not  yet 
spawned  continue  to  arrive  as  late  as  the  beginning  of  September.  Spawning  takes 
place  in  August,  as  the  writer  knows  from  personal  observation.  Dead  fish  and  others 
which  have  spawned  and  arc  already  dying  are  very  abundant  about  the  middle  of 
this  month.  In  Karluk  Lake,  near  the  sources  of  the  river,  ripe  red  salmon  were 
speared  by  the  natives  August  17, 1889.  On  the  18th  of  the  same  month  large  numbers 
of  dead  salmon  of  this  species,  and  plenty  of  both  sexes  which  were  spent  and  nearly 
dead,  were  found  in  the  rivers  connecting  Karluk  Lake  with  its  tributary  lakes.  In 
all  of  the  little  streams  falling  into  Karluk  Lake,  in  which  red  salmon  were  found, 
dead  fish  were  moderately  common;  and  there  was  an  abundance  of  young  salmon 
about  1^  inches  long,  which  must  have  been  hatched  from  eggs  deposited  during  the 
preceding  fall.  Mr.  Charles  Hirsch  stated  that  *"^in  March  or  April  the  Karluk  River 
is  solid  full  for  a  whole  month  of  salmon  fry  going  down  to  sea,'' 

I  have  seen  salmon  nests  at  the  head  of  Karluk  Lake  in  shallow  wat«r  near  shore 
between  the  mouths  of  two  streams.  The  nest  is  a  hollow  circular  pile  of  stones,  and 
the  eggs  are  placed  in  the  crevices  between  the  stones.  In  the  river  connecting  the 
east  arm  of  Karluk  Lake  with  its  tributary,  additional  nests  of  salmon  were  observed. 
In  some  cases  streams  fall  down  into  Karluk  Lake  over  bluffs  which  are  too  steep  for 
the  salmon  to  ascend,  and  the  fish  were  spawning  at  the  mouths  of  such  streams. 

Extensive  changes  take  place  in  the  color  of  the  red  salmon  as  the  spawning  season 
approaches.  After  a  period  in  fresh  water  the  skin  becomes  dark  and  the  beautifrd  red 
color  of  the  flesh  gives  place  to  a  paler  tint.  In  this  condition  the  fish  has  no  commercial 
value.  According  to  Mr.  Bradford,  the  arrival  of  djirk-red  salmon  in  quantities  later 
in  the  season  at  Karluk  indicates  a  decrease  in  the  run.  In  the  height  of  the 
spawning  season  the  sides  are  suffused  with  a  brilliant  vermilion,  and  the  head  is 
a  rich  olive-green,  contrasting  sharply  with  the  color  of  the  body.  The  male  develops 
a  hump  nearly  as  large  as  that  of  the  humpback,  and  its  jaws  are  greatly  enlarged. 

The  eggs  and  young  of  the  red  salmon  have  many  enemies,  and  the  percentage  of 
fish  naturally  developed  from  eggs  must  be  exceedingly  small.  Every  salmon  nest 
has  it«  greedy  hoi*de  of  little  fresh- water  sculpins  (otherwise  known  as  miller's  thumbs), 
blobs,  and  bullheads  ( Uraniden  spp.),  always  in  readiness  to  consume  the  fresh  eggs. 
The  shoal  waters  around  the  shores  of  Karluk  Lake,  and  the  shallow  streams  into 
which  the  red  stilmon  finds  its  way  for  reproduction,  contain  myriads  of  these  destruc- 
tive little  sculpins.  Another  sourcre  of  destruction  to  the  eggs  is  found  in  the  dolly 
varden  trout  {Sdlvelinns  mabna)^  which  is  only  too  common  on  the  spawning-grounds 
of  the  salmon  and  consumes  large  quantities  of  eggs.  The  waters  referred  to  contain, 
also,  a  great  many  sticklebacks  {Oasterosteus  sp.),  some  of  them  of  very  large  size, 
which  probably  destroy  eggs. 


SALMON   FISHERIES   OF   ALASKA. 


33 


Chief  among  the  destroyers  of  the  young  fish  are  terns,  gulls,  ducks,  and  loons, 
which  are  very  common  in  that  region.  I  have  shot  terns  and  gulls  near  the  south 
end  of  Karluk  Lake,  and  upon  holding  them  up  by  the  legs  small  salmon  dropped  out 
of  their  mouths.  Towards  the  end  of  Augudt,  1889,  the  shallow  parts  of  Karluk 
River  were  visited  by  hundreds  of  gulls,  chiefly  young  of  Larus  glaucescens  and  L, 
brachyrhynchtia,  which  were  feeding  upon  young  salmon.  Bears  consume  large  quan- 
tities of  the  breeding  fish.  They  maybe  seen  standing  at  the  edge  of  the  stream, 
where  the  water  is  shallow,  and  occasionally  striking  salmon  with  their  claws  and 
throwing  them  on  the  shore,  where  they  are  eaten  alive.  I  have  seen  red  salmon 
partly  eaten,  but  still  alive,  lying  on  the  shore  after  the  retreat  of  the  bears,  which  were 
disturbed  while  feeding.  Other  enemies  of  the  salmon  attack  it  in  the  sea;  among 
them  are  the  salmon  shark  (Lamna  cornubica)^  porpoises,  and  sea  lions.  All  species  of 
salmon  are  more  or  less  covered  with  parasitic  copepods.  The  estuary  of  Afognak 
Biver  is  generally  left  bare  at  low  tide,  and  great  numbers  of  salmon  are  thus  stranded, 
many  of  which  die  before  the  next  tide  rescues  them. 

Eed  salmon  are  seen  in  salt  water  off  the  mouths  of  the  rivers  in  large  schools  in 
the  spring.    No  attempt  has  been  made  to  take  them  until  they  come  to  the  shore. 

The  catch  of  rexi  salmon  has  been  increasing,  owing  to  the  greater  number  of  per- 
sons engaged  in  the  fishery  and  the  superior  effectiveness  of  the  implements  used  in 
its  capture.  The  size  of  seines  has  been  greatly  enlarged,  and  the  number  of  boats 
and  seines  largely  augmented.  There  was,  early  in  the  season  of  1889  and  in  previous 
seasons,  injudicious  obstruction  of  the  ascent  of  spawning  fish  in  the  Karluk  Biver. 
At  one  time  an  impassable  weir,  similar  to  the  zapor  of  the  Bussians,  was  placed  in 
this  river.  I  have  also  seen  the  remains  of  x)ound  nets  made  of  wire  netting,  which 
interfered  so  seriously  with  the  ascent  of  the  fish  that  they  were  dismantled  by  an* 
known  parties  and  were  not  reestablished. 

The  Steelhead  {SoItm  gairdneri).    Plate  v,  Fig.  1. 

This  large  black-sx)otted  trout  is  known  also  as  hardhead  and  Oairdner's  trout. 
The  Bussian  name  is  Soamga.  In  some  of  oar  eastern  markets  it  is  sold  as  ^^  Kennebec 
salmon  "  before  the  Atlantic  salmon  has  come  in  from  the  sea.  In  the  Bogue  Biver, 
Oregon,  the  fishermen  call  it  Bogue  Biver  trout. 

It  sometimes  reaches  a  weight  of  30  pounds,  and  individuals  of  that  size  bear  a 
close  resemblance  to  8.  solar.  It  is  foand  from  Monterey,  CaL,  to  Bristol  Bay,  Alaska, 
and  is  very  abundant  in  some  parts  of  the  Gulf  of  Alaska.  This  trout  has  been  con- 
sidered a  winter  spawner,  but  females  fnU  of  ripe  eggs  were  seen  by  me  near  Sitka, 
Jane  10, 1880.  Spent  fish  of  this  species  are  frequently  taken  with  the  spring  run  of 
the  king  salmon,  so  that  in  all  probability  the  usaal  spawning  time  is  late  in  the  winter 
or  very  early  spring. 

This  species,  according  to  Mr.  Charles  Hirsch,  arrives  at  Karluk  in  August  in 
small  numbers.  I  have  seen  a  moderately  large  number  of  steelheads  at  Karluk  on 
September  4,  but  their  abundance  was  nothing  in  comparison  with  that  of  other  species. 
It  is  seldom  used  at  Karluk.    A  few  small  individuals  are  dried  there  by  the  natives. 

The  spawning  habits  of  the  steelhead  are  scarcely  known.  Mr.  B.  F.  DoweU  has 
recorded  its  arrival  in  May  in  Applegate  Creek,  Oregon,  for  the  purpose  of  spawning. 
At  the  falls  in  the  Willamette  Biver,  at  Oregon  City,  Mr.  Waldo  F.  Hubbard,  of  the 
XT.  S.  Fish  Commission,  reported  a  few  ripe  females  about  the  middle  of  May,  1892^ 
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but  during  the  remarkably  high  water  the  fish  passed  over  the  obstructions  and  no 
eggs  were  secured.  At  Sitka  I  was  told  that  it  spawns  in  lakes  not  far  from  the  sea, 
and  immediately  after  spawning  goes  into  the  salt  water. 

In  the  opinion  of  Mr.  Do  well  the  steelhead  is  *^  delicious  in  flavor." 

The  Red-throated  Trout  (Salmo  mykUs).    Plate  iv.  Figs.  2  and  3. 

Clark's  trout  has  recently  been  called  the  red-throated  trout  on  account  of  the 
characteristic  crimson  streak  around  the  throat.  It  is  a  large  and  extremely  variable 
species,  and  its  distribution  is  nearly  or  quite  as  extensive  as  that  of  the  lake  trout. 
One  of  its  varieties  is  found  in  streams  of  the  Sierra  Madre,  Mexico,  at  an  elevation 
between  8,000  and  9,000  feet,  in  the  southern  part  of  Chihuahua,  near  the  boundaries 
of  Durango  and  Cinaloa.  In  Alaska  it  has  been  traced  as  far  north  as  the  Euskoquim 
Biver,  and  doubtless  extends  still  farther. 

As  a  food-fish  the  red-throated  trout  is  excellent  and  the  species  grows  to  a  large 
size,  individuals  weighing  20  pounds  being  recorded.  Although  not  now  an  important 
commercial  fish  in  the  Territory,  it  furnishes  food  for  the  natives  and  is  taken  in  large 
numbers  by  anglers. 

In  the  Eocky  Mountain  region  it  is  represented  by  numerous  varieties  and  is  weU 
known  to  fishermen  and  tourists.  These  are  generally  known  as  Bocky  Mountain 
trout  and  may  be  readily  distinguished  by  their  black  spots  and  the  crimson  dash 
on  the  throat.  In  the  mountain  lakes  and  streams  of  Colorado  the  trout  come  down 
to  a  point  where  the  summer  temperature  reaches  60°  to  65^.  In  the  basin  of  the 
Colorado  they  are  associated  with  small  dace-like  minnows,  upon  which  they  feed. 
They  prefer  clear  streams  with  gravel  bottoms.    The  species  is  not  migratory. 

In  the  Yellowstone  Ifational  Park  this  trout  occurs  in  both  the  Atlantic  and  Pa- 
cific watersheds,  having  traversed  the  waterway  over  Two-Ocean  Pass. 

The  typical  red-throated  trout  of  Alaska  differs  materially  in  color  from  its  Rocky 
Mountain  representatives,  having  comparatively  few  large,  roundish,  black  spots  on 
the  body,  chiefly  above  the  lateral  line  and  evenly  distributed  along  the  surface;  the 
head  has  a  few  black  spots;  the  dorsal  and  caudal  have  a  moderate  number  of  black 
blotches  which  are  usually  oblong  in  shape. 

Parasitism  in  the  Bocky  Mountain  trout  has  been  discussed  by  Dr.  Yarrow  in 
papers  referred  to  below,  and  more  recently  by  Dr.  Jordan  and  Prof.  Linton  in  the 
ninth  volume  of  the  U.  S.  Fish  Commission  Bulletin. 

Gordon  Land,  fish  commissioner  of  Colorado,  has  obtained  eggs  from  this  species 
on  June  21  and  they  were  hatched  in  25  days  in  water  varying  in  temperature  from 
520  Fahr.  at  night  to  62°  at  midday;  the  eye-spots  were  plainly  visible  in  17  days 
from  the  time  of  taking  the  eggs.  Mr.  Land  states  that  this  trout  is  <<  easily  taught 
to  feed  and  will  readily  take  food  from  the  bottom  as  well  as  in  transit.'' 

An  excellent  account  of  the  life  history  of  the  red-throated  trout  was  published 
by  Dr.  H.  C.  Yarrow  in  the  Beport  of  the  T7.  S.  Fish  Commission,  Part  ii,  1874,Mn 
ad\ance  of  its  appearance  in  the  Zoology  of  the  Wheeler  Survey  Beport  in  1875. 
Under  the  name  Salmo  virginalis  he  treats  particularly  of  the  spawning,  feeding,  and 
movements  of  the  species.  From  inquiry  and  personal  observation  he  fixed  the 
maximum  length  of  the  fish  at  3  feet  and  the  weight  at  15^  pounds;  but  the  average 
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leni^  is  about  14  inches  and  the.  weight  1§  pounds*    The  ft>llovin|r  extracts  havt^ 
been  reaiTan^ed  from  Dn  Yantiw's  de^ription: 

In  shape  tb^re  is  vxery  little  tUfferenc^  between  the  male  And  fenwUe.  tho«|rb  iie«r  tlie  bre<OH)ii\g 
muon  the  feouie  is  the  larger  and  more  brilliant  in  coW.  This  incTM^^  brillianey  of  <H^b\r  at)Wt« 
both  sexes,  bat  is  noticeable  in  a  mor»  marked  degi>pie  in  the  female.  Alnmt  bix^ii\|;  time  the  e>t)» 
are  brighter,  scales  more  brilliants  and  the  superficial  blmnl  ves^i^U  moit^  ^ll>  engx^rg^Ml  tbjin  ordi- 
narily; the  moremeuta  are  more  rapid,  a  celerity  being  displayewl  qni^^  at  Taria«ice  with  its^  n^i^nal 
somewhat  slnggish  habits.  As  far  as  conld  be  asoertained.  the  spawn  has  m>t  Iwen  olteervtHl  t^^  ttiii 
from  this  fish  when  eaptared.  either  by  the  line  or  net>  for  the  rea^>n«  m«^st  likely,  that  the  gi^vid 
finnale  is  seldom  taken  just  prior  to  or  during  the  time  of  spawning*  It  tirst  ent^^i^  the  montb.^  of 
mountain  streams  and  rivers  to  spawn  about  the  middle  of  March,  n^niaining  until  the  middle  of  May, 
by  which  time  the  minority  have  fulfilled  their  reproductive  IVmctions.  In  coming  on  to  the  bitting- 
grounds  all  sizes  are  found  together,  young  and  old,  little  and  big.  During  the  spawnit^  season  no 
very  observable  changes  take  place  in  the  trout,  except  those  mentii^ned  ab«»^  and  also  tliat  the 
under  part  of  the  cheek  of  the  female  bect^mes  very  bright.  As  a  rule,  it  may  l>e  stilted  that  in 
general  appearance  the  male  is  much  less  bright  than  the  female  at  tbis  seasim,  and  smaller. 

Before  spawning,  the  nests  are  made  in  the  sand  or  gravel  by  a  rotary  motion  of  tho  tail  of  the 
male.  The  eggs  are  exuded  by  the  female  inU>  this  cavity,  which  is  sedulously  guarde<l  by  the  male 
until  the  process  is  completed,  when  the  latter  deposits  the  milt  which  is  to  impreguatt^  the  eggs.  Nti 
further  care  is  taken  by  either  after  the  deposition  of  the  impregnating  suK«^tanct\  Most  of  the 
spawning  \s  done  in  the  rivers,  but  the  process  takes  plac«  in  the  lakes  also  to  some  ext<ent.  It  is  not 
known  at  what  age  this  fish  begins  to  breed  nor  what  |>eriod  of  time  the  priKH^ss  continues.  Tht^  ^H^t 
of  spawning  exerts  an  injurious  effect  on  the  flesh  of  the  fish,  rendering  it  p<H>r  and  insipid.  In  addi- 
tion, many  of  the  fish  seeking  the  upper  parts  of  the  rivers  t4>  fulfill  their  reproductive  duties  du  not 
survive  the  severe  bruises  and  other  injuries  they  meet  with  in  their  journey  past  the  rooks  and 
through  the  rapid  currents  of  the  mountain  streams.  The  water  in  the  locality  in  which  the  trout 
spawns  has  never  been  noticed  to  be  whitened  by  the  milt,  but  it  does  present  a  translucent  piukisli 
appearance  after  the  event. 

The  temperature  of  water  most  favorable  for  hatching  appears  to  be  the  coldest  obtainable,  the 
eggs  in  many  cases  being  laid  directly  on  the  bottom  of  ice-oold  mountain  springs.  The  color  of  the 
spawn  is  whitish  pink,  each  egg  just  previous  to  spawning  being  the  siso  of  No.  4  shot.  In  July  the  eggs 
are  not  larger  than  No.  12  or  dust  shot.  The  eggs  when  spawned  always  sink  to  the  bottom,  whort^ 
they  remain  unless  eaten  or  carried  away  by  the  swift  current.  The  eggs  are  hatohed  iu  Miir<Ui,  A)>ril, 
and  May,  but  the  number  of  days  required  by  the  process  is  not  known.  The  spawn  and  young  lish 
suffer  greatly  from  the  attacks  of  other  fish,  aquatic  reptiles,  and  even  fVom  the  large  fish  ftf  their 
own  species,  these  seeming  to  have  no  affection  for  their  young.  Mr.  Peter  Madsen  states  it  as  his 
opinion  that  the  female  in  spawning  ejects  only  a  portion  of  her  eggs,  as  he  has  found,  on  dissect  ing 
the  trout  after  the  spawning  season,  eggs  of  various  sizes,  some  very  small  and  others  full  grown. 

After  spawning  the  trout  invariably  swim  iu  schools  i^om  one  part  of  the  lake  to  the  other  in 
search  of  food,  a  solitary  fish  at  such  time  being  seldom  seen.  In  traveling  the  trout  is  nearly  always 
accompanied  by  its  friendly  companions,  the  muUet,  sucker,  etc.,  which  share  with  it  the  danger  of 
attack  by  man  and  birds.  It  is  rather  a  singuhir  fact  that  the  very  young  trout  Is  seldom  seen  or 
taken  either  by  hook  or  net,  and  I  am  unable  to  account  for  the  same  unless  it  is  that  it  n^sorts  to 
unknown  localities  until  a  larger  growth  is  obtained.  Its  food,  so  far  as  known,  consists  principally 
of  small  insects. 

The  trout  is  very  voracious,  devouring  other  fish  smaller  than  itself,  particularly  a  species  locally 
known  as  '*  silversides,"  or  "  leather-sided  minnows"  (CHnostomus  tamia^  Cope),  of  from  2  to  6  inehen  in 
length;  on  dissection,  I  found  the  stomach  of  the  trout  crammed  with  those  little  fish.  GraSHhoppc^'s, 
too,  are  a  source  of  diet  to  the  trout,  with  files  and  other  insects,  while  they  do  not  disdain  even 
snakes  and  frogs  of  tolerably  large  size.  The  favorite  localities  for  feeding  in  the  summer  are  close  to 
the  mouths  of  rivers,  the  water  of  which  from  the  mountains  is  ice  cold,  from  10  to  12  feet  deep,  and 
the  current  very  swift. 

This  fish  winters  in  the  deepest  waters  of  the  lakes,  as  most  of  the  mountain  streams  to  which  it 
resorts  in  spring  and  summer  are  shallow  and  very  cold.  In  summer  it  swims  low  in  the  wut<er — it  is 
thought,  to  avoid  the  extreme  heat  of  the  sun.    The  male  and  female,  large  and  small,  run  iudiHcrinil- 
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nately  together,  the  presence  of  this  fish  in  any  particular  locality  being  indicated  by  the  pieaenee  of 
floeka  of  birds  hovering  over  the  water. 

Large  captures  are  easily  made  with  a  hook,  and  I  have  taken  90  to  40  pounds  weight  in  a  single 
hour's  fishing.  The  hooks  nfled  are  large  8teel  ones,  with  a  snood  or  snell  of  piano  wire,  which  is  strong 
and  flexible.  The  best  bait  is  minnow  and  gnuwhopper,  although  this  trout  will  bite  at  almost  any- 
thing. In  Panquiteh  Lake  a  fish's  eye  in  C4»nsidered  a  very  tempting  bait. — (Dr.  H.  C.  Yarrow,  Report 
Wheeler  Survey,  vol.  v.  Zoology,  pp.  686-691.) 

The  Rainbow  Tnmt  {Salwuf  irideut).    Plate  v.  Figs.  2  and  3. 

The  rainbow  tront  is  not  known  to  extend  far  into  Alaska,  but  specimens  have  been 
obtained  at  Sitka  by  Capt.  L.  A.  Beardslee,  U.  S.  N.  It  is  sometimes  found  in  salt 
water,  but  spends  most  of  its  life  in  the  streams.  It  is  a  valuable  food-fish  and  grows 
to  a  large  size,  reaching  2  feet  in  length  and  about  8  pounds  in  weight. 

At  the  Baird  station  of  the  XT.  S.  Fish  Commission  spawning  takes  place  in  the 
small  creeks  tributary  to  the  McCloud  River,  from  January  to  May.  The  eggs  are 
about  one-fifth  of  an  inch  in  diameter  and  vary  in  color  from  light  straw  to  deep 
salmon-red.  A  2  pound  trout  fields  about  800  eggs.  In  water  at  54^  F.  the  eye-spots 
show  in  12  days  and  the  period  of  incubation  lastM  26  days.  The  outline  of  the  embryo 
can  be  seen  through  the  shell  four  or  five  days  before  the  eye-spots  appear. 

The  rainbow  trout  derives  its  name  from  the  broad  red  or  crimson  band  which 
extends  along  the  side  and  on  the  head:  this  contrasting  with  the  rich  sUvery  gray  of 
the  body  and  the  iridescence  of  the  sides  gives  the  fish  a  beautiful  appearance.  In  the 
spawning  season  the  color  of  the  body  becomes  much  darker,  the  flesh  paler,  and  the 
red  stripe  turns  to  crimson. 

This  species  feeds  chiefly  (m  salmon  eggs  during  the  season  and  upon  dead 
salmon.  It  i^  very  fond,  also,  of  the  larvae  of  the  caddis  fly.  Mr.  Loren  Green 
believed  that  these  trout  stir  up  the  bottom  of  the  river  with  their  tails  when  search- 
ing for  food.  According  to  Mr.  Stone  they  have  the  peculiarity  of  swimming  partly 
on  one  side  when  in  search  of  food,  with  one  eye  inclined  downward,  so  that  they  see 
what  is  on  the  bottom.    In  very  hot  weather  they  feed  chiefly  at  night. 

The  fishing  lasts  firom  the  middle  of  May  to  the  last  of  November,  June  and  July 
being  the  best  months. 

A  disease  has  sometimes  appeared  among  the  rainbows,  which  has  caused  great 
mortality.  Specimens  of  the  diseased  fish  were  examined  by  Prof.  S.  A.  Forbes,  who 
attributed  the  deaths  to  encysted  parasites  located  principally  in  the  kidneys,  but 
also  affecting  the  liver  and  spleen. 

The  Iiake  Troat  (Salteliutu  namajfouh).    Plate  vi,  Fig.  1. 

The  lake  trout  is  the  largest  trout  of  the  world  and  one  of  the  largest,  if  not  the 
largest,  of  the  salmon  family.  It  is  indigenous  to  North  America,  ocxjupying  the 
northern  xK>rtion  of  the  continent,  extending  south  to  Silver  Lake  in  Pennsylvania 
and  Henry  Lake  in  Idaho,  and  most  highly  developed  and  most  abundant  in  the 
Great  Lakes  region,  and  extending  northward  to  the  Arctic  Ocean  on  both  sides  of 
North  America.  In  Alaska  this  trout  is  very  abundant  in  the  rivers  and  lakes  of  the 
northern  part  of  the  Territory.  It  has  been  found  as  far  north  as  the  Putnam  or 
Knwuk  River,  which  falls  into  Hotham  Inlet,  and  extends  southward  to  the  peninsula 
of  Alaska.  In  color,  the  Kuwuk  specimens  resemble  examples  of  the  same  species 
fix>m  Labrador,  diftering  only  in  being  slightly  darker. 
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The  color  variations  in  this  trout  are  remarkable;  some  examples  are  nearly  black, 
others  are  brown  with  vermilion  spots,  still  others  are  gn^y,  with  ohain-like  markings. 
In  the  Great  Lakes  the  nsual  color  is  brownish  gray,  profdsely  dappled  with  whitish 
blotches.  On  account  of  its  wide  range,  it  naturally  runs  into  many  varieties  of  form 
and  color,  and  adult  individuals  differ  greatly  in  size  in  different  localities.  It  is  said 
that  individuals  weighing  120  i>ounds  have  been  taken,  but  the  average  weight  in  the 
Great  Lakes  will  probably  not  exceed  15  pounds,  and  an  example  weighing  80  pounds 
is  regarded  as  the  largest  one  ever  taken  in  Lake  Superior.  The  extreme  weight 
above  mentionexl  is  given  on  the  authority  of  Dr.  Richardson,  whose  observations  were 
made  in  Arctic  North  America.  The  Alaskan  examples  which  I  have  seen  were  com- 
I>aratively  small,  but  Mr.  Townsend  and  others  who  obtained  these  specimens  state 
that  the  species  grows  to  a  large  size  in  that  Territory. 

The  lake  trout  is  a  voracious  and  predatory  species.  It  associates  with  the  white 
fish  and  lake  herring,  which  constitute  the  principal  part  of  its  food.  It  devours  other 
8X)ecies  of  fish  of  suitable  size,  including  the  burbot  or  lake  lawyer.  Among  the 
singular  articles  which  have  been  found  in  the  stomach  of  this  trout  are  ^'an  open 
jackknife  (7  inches  long,  which  had  been  lost  by  a  fisherman  a  year  before  at  a 
locality  30  miles  distant),  tin  cans,  raw  potatoes,  chicken  and  ham  bones,  salt  pork, 
corn  cobs,  spoons,  silver  dollars,  a  watch  and  chain,  and  in  one  instance  a  piece  ot 
tar  rope  2  feet  long.  In  the  spring  wild  pigeons  are  often  found  in  their  stomachs. 
It  is  thought  that  these  birds  frequently  bec<Hne  bewildered  in  their  flight  over  the 
lakes,  and  become  the  prey  of  the  trout." 

The  lake  trout  appears  to  spawn  only  in  the  lakes,  and  not  in  rivers  tributary 
to  them.  In  lakes  Michigan  and  Superior  spawning  takes  place  late  in  October,  on 
rocky  shoals  and  reefs,  in  water  70  to  90  feet  deep.  The  eggs  are  said  to  be  deposited 
in  clefts  in  the  rocks^  into  which  they  settle  and  remain  until  hatched.  The  young 
make  their  appearance  in  January  or  early  in  the  spring,  in  water  of  a  temperature  of 
470  Fahr.  The  hatching  has  been  known  to  take  pUice  about  the  end  of  January, 
The  late  James  W.  Milner  found  some  hatching-grounds  at  the  head  of  Lake  Huron, 
in  depths  of  from  7  to  90  feet  on  rock  bottoms.  In  a  female  weighing  24  pounds  he 
counted  14,943  eggs. 

In  Lake  Michigan  Mr.  Milner  found  that  the  lake  trout,  except  in  the  spawning 
season,  remains  in  the  deepest  part  of  the  lake,  and  in  their  fall  migrations  they  do 
not  ascend  the  rivers  nor  are  they  found  in  outlets  of  the  lakes.  In  northern  Lake 
Michigan  the  fish  are  caught  through  the  ice  in  winter  in  depths  of  more  than  180  feet. 
'The  Indians  of  Sault  Ste.  Marie  spear  the  lake  trout  through  the  ice,  first  decoying 
them  within  reach  by  means  of  a  decoy  of  wood  or  leiwi  roughly  shaped  like  a  fish. 

In  Alaska  the  lake  trout  becomes  very  x)lump,  and  on  account  of  its  great  size 
and  the  good  quality  of  its  flesh  it  is  a  very  important  source  of  food  for  the  natives. 
It  has  not  at  present  any  importance  in  the  commercial  fisheries,  but  must  become  a 
valuable  market  species  in  the  future. 

The  DoUy  Varden  Trout  {Salvelinua  malma).    Plate  vi,  Fig.  2. 

This  handsome  species  bears  a  very  close  resemblance  to  the  sea  trout  of  Labra- 
dor. It  is  known  to  commerce  under  the  name  of  salmon  trout.  The  Russian  name 
of  the  species  is  goletZy  and  in  Kamchatka  it  is  the  malma.  In  western  Montana  it  is 
known  as  salmon  trout  and  bull  trout,  the  latter  name  being  current  also  in  California. 
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The  name  dolly  varden  was  in  use  for  it  at  Soda  Springs,  California,  at  least  as  early 
as  1872.  The  McCloud  River  Indians  call  it  the  Wye-dardeekH,  In  the  MeClond 
its  weight  varies  firom  2  to  15  pounds.    According  ti>  Mr.  J.  B.  Campbell — 

It  freqaents  the  river  from  the  junction  (with  the  Pitt)  to  the  spring,  there  being  none  above 
the  spring  and  few  near  the  river  month.  If  one  takes  hold  of  the  dolly  varden  it  slips  away  nearly 
like  an  eel.  The  species  is  very  destmotive  to  other  trout,  or  any  kind  of  fish.  It  spawns  in  Sep- 
tember and  Xovember.  The  eggs  are  about  one-half  the  siz«>  of  those  of  the  common  (rainbow)  tront. 
The  fish  are  very  difficult  to  obtain.  They  will  Uve  in  a  small  place  where  the  common  tront  would 
not.  I  have  kept  them  in  a  pond  about  6  feet  square  for  a  month,  where  the  rainbows  would  kill 
themselves  in  a  short  time.  They  appear  to  be  more  hardy. 

The  average  weight  of  this  tront  in  the  sea  fishery  at  Kadiak  is  about  2^  pounds. 
It  reaches  a  length  of  30  inches,  and  individuals  weighing  8  pounds  are  often  taken. 
It  increases  in  size  to  the  northwai'd. 

The  doUy  varden  is  a  migratoiy  species  and  passes  much  of  its  time  in  the  sea 
near  the  river  mouths;  it  enters  the  rivers  late  in  the  fall  and  descends  in  Che  spring. 
3ir.  Washburn  says  that  it  arrives  at  St.  Paul  in  ApriL  It  remains  in  the  bay  near 
St.  Paul  throughout  the  summer.  Mr.  Charles  Hirsch  states  that  it  reaches  Karluk 
in  the  latter  part  of  May  and  runs  through  the  whole  season.  Dolly  vardeus  of  a 
pound  or  more  can  be  found  in  the  streams  at  any  time  during  the  summer.  Mr.  E.  W. 
Nelson  found  them  at  Unalaska  early  in  June,  and  in  the  Yukon  in  the  same  month, 
but  he  says  they  are  most  numerous  in  the  fall  just  before  and  after  the  streams  freeze 
over.  They  enter  the  rivers  and  go  up  to  their  headwaters  for  the  purpose  of  spawn- 
ing. The  spawning  season  is  in  winter  and  may  bt^gin  very  early  in  this  part  of  the 
year.  A  female,  opened  on  the  beach  at  Karluk  August  2, 1889,  contained  eggs  which 
seemed  to  be  nearly  ripe. 

Individuals  taken  at  sea  sometimes  have  eapelin  in  their  stomachs.  In  Karluk 
Biver,  near  its  mouth,  I  have  seen  them  feeding  ou  eggs  of  the  red  salmon,  which  had 
been  thrown  into  the  water  from  the  fishdeaning  houses.  On  the  5th  of  August  I 
found  a  female  dolly  varden  with  very  small  ovaries;  this  example  was  long  and 
slender.  On  August  16  a  spent  or  sterOe  malma  was  found  above  the  rapids  in  a  little 
stream  tributary  to  Karluk  Biver.  At  the  head  of  Karluk  Lake,  August  19,  was 
discovered  a  very  much  emaciated  trout  of  this  species,  which  was  struggling  in  the 
water  and  nearly  dead.    The  inside  of  its  mouth  was  full  of  large  lerme^n  parasites. 

The  dolly  varden  speuds  the  entire  summer  in  salt  water  near  the  mouths  of  the 
rivers  after  it  has  reached  a  certain  age;  younger  individuals  remain  in  the  rivers  and 
lakes.  Many  thousands  of  these  trout  are  caught  in  the  seines  hauled  for  salmon,  and 
fisheries  exist  for  this  species  alone  in  various  localities.  It  is  put  up  in  pickle  and 
sold  in  San  Francisco.    The  demand  there,  however,  is  limited. 

No  serious  diminution  of  the  supply  of  this  trout  has  been  observed.  There  is 
great  destruction  of  the  fish,  however,  at  Karluk  in  the  seining  for  red  salmon,  where 
thousands  of  dolly  vardens  are  taken  and  left  lying  unused  on  the  beach.  Something 
should  be  done  to  j)revent  this  waste  of  good  fish. 
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1846 — A  Synopsis  of  the  Fishes  of  North  Amorioa.     By  David  Humphreys  Storor,  M.  l».,  a.  a.  h.    t^im- 
bridge :  Metcalf  and  Company,  Printers  to  the  University.    IH4U.   [4^\  1  p.  1.  ( i-  titJe),  21W  pp.  ] 
[Salmo  qvinnat,  ScUmo  Gairdtierii,  Salmo  paucufeiw,  Salmo  ccoulm,  Salmo  toiipj»»teA,  Salmo  nitittu*,  MnllotHt 
vacifieus.] 

1854 — The  Zoology  ofthe  Voyage  of  H.  M.S.  Herald,  under  the  commaml  of  Captain  Henry  KqUott,  It.  N., 
c.  B.,  during  the  years  1845-'51.  Published  under  the  Authority  of  the  Lords  (^tinmiNHtonerN 
of  the  Admiralty.  Edited  by  Professor  Edward  Forbes,  F.  it.  h.  Vertebrals  inrludin.vf  Fosnil 
Mammals.  By  Sir  John  Richardson,  Knt.,  c.  ii.,  M.  i>.,  k.  it.  h.  London:  Lovell  Reeve,  5 
Henrietta  street.  Covent  Garden.    1854.    [4^,  xi,  vi,  (1),  171  (  +  1)  pp.,  IV2  pi.] 

Fish,  pp.  156-171,  and  pi.  xxvni,  pi.  xxxui.    Salmo  cofUU$Uu^  Yukou  Hivor  (167,  pi.  32);  Salmo  dfrmafiniM, 
Yukon  River  (169,  pi.  33,  f.  3-6). 
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1855— Description  of  a  new  Trout.    By  W.  P.  Gibbons.     March  19,  1855.     Proc.  Cal.  Acad.  Sol.,  v.  i, 
pp.  36,  37,  1855;  2d  ed.,  pp.  35,  36,  1873. 
[K.  sp.,  Salmo  iridea.] 
1857 — ^The  Northwest  Coast ;  or,  Three  Years'  Residence  in  Washington  Territory.     By  James  6.  Swan. 
(Figure  of  Terr,  seal.)     With  numerous  illustrations.    New  York :  H{iri>er  &  Brothers,  Pub- 
lishers, Franklin  Square.    1857.    12^,  435  pp.  (iucl.  26  figs,  and  pi.) ;  frontispiece,  1  map. 
[Popular  noticen  of  ^shes— especially  aaliuoii  and  flshiug  fur  salmon  -are  given  In  chaptem  3, 7, 9,  and  14.] 
1857 — Thirty-third  Congress,  second  session,  Senate  Ex.  Doc.  No.  78.     Reports  of  Explorations  and 
Surveys  to  ascertain  the  most  practicable  and  economiCfil  route  for  a  railroad  from  the  Mis- 
sissippi River  to  the  Pacific  Ocean.    Made  under  the  direction  of  the  Secretary  of  War,  in 
1854-5,  according  to  Acts  of  Congress  of  March  3, 1853,  March  31, 1854,  and  August  5, 1854. 
Volume  VI.    .Washington.     Beverly  Tucker,  Printer.     1857. 
1857 — Explorations  and  Surveys  for  a  Railroad  Route  from  the  Mississippi  River  to  the  Pacific  Ocean. 
•War  Departmeijit.    Routes  in  California  and  Oregon  explored  hy  Lieut.  R.  S.  Williamson, 
Corps  of  Topographical  Engineers,  and  Lieut.  Henry  L.  Abbot,  Corps  of  Topographical  Engi- 
neers, in  1855.    Zoological  Report.     Wiishington,  D.  C.     1857. 
No.  1.  Report  upon  Fishes  collected  on  the  Survey.     By  Charles  Girard,  M.  D. ;  pp.  9-34,  with 
plates  xxiia,  xxii6,  xxva,  xxv6,  XLa,  xlvi,  lxii,  lxvi,  lxviii,  lxx,  lxxiv. 
1857 — Report  on  the  fanua  and  medical  topography  of  Washington  Territory.    By  Geo.  Snckley,  M.  D. 
May,  1857.    Trans.  Am.  Med.  Assoc,  v.  10,  pp.  181-217, 1857. 
[Fishes  noticed  at  pp.  202-203.] 

1858 — Description  of  several  new  species  of  Salmonida;  from  the  northwest  coast  of  America.    By  Geo. 
Suokley,  m.  d.    Read  December  6, 1858.    Ann.  Lye.  Nat.  Hist.  New  York,  v.  7,  pp.  1-10,  1862. 
[N.  sp.  Salmo  Oibbtii  (1),  Salmo  truncatus  (3),  Salmo  gibber  (6),  Salmo  eonjluenttu  (8),  Salmo  cani*  (9).] 

1858 — Ichthyological  Notices.    By  Charles  Girard,  m.  d.    Dec.  28,  1858.    Proc.  Acad.  Nat.  Sci.  Phila., 
vol.  10,  pp.  223-225,  Dec.  1858. 
[§  1-4,  n.  sp.  "  Fario  tTewberriXy  or  else  Saimo  yewberrii  "  (225).] 

1859 — 33d  Congress,  2d  Session.  Senate.  Ex.  Doc.  No.  78.  Reports  of  Explorations  and  Surveys,  to 
ascertain  the  most  practicable  and  economical  route  for  a  railroad  from  the  Mississippi 
River  to  the  Pacific  Ocean.  Made  under  the  direction  of  the  Secretary  of  War,  in  1853-6, 
according  to  Acts  of  Congress  of  March  3, 1853,  May  31,  1854,  and  August  5, 1854.  Volume  x. 
Washington :  Beverly  Tucker,  Printer.     1859. 

1859 — ^Explorations  and  Surveys  for  a  railroad  route  from  the  Mississippi  River  to  the  Pacific  Ocean. 
War  Department.  Fishes :  By  Charles  Girard,  M.  D.  Washingtoii,  D.  C,  1858.  [xiv,  400  pp., 
with  plates  vii-viii,  xiii-xiv,  xvii,  xviii,  xxii,  xxvi,  xxix,  xxx,  xxxiv,  xxxvii,  xl,  xu, 

XLVIII,  LIII,  LIX,  LXI,  LXIV,  LXV,  LXXI.] 

1860 — Salmon  Fishery  on  the  Sacramento  River.    By  C.  A.  Kirkpatrick.    Hutchings's  California  Mag- 
azine, V.  4,  pp.  529-534,  June,  1860. 
1860 — 30th  Congress,  1st  Session.    Senate.     Ex.  Doc.   Reports  of  Explorations  and  Surveys  to  ascer- 
tain the  most  practicable  and  economical  route  for  a  railroad  from  the  Mississippi  River  to  the 
Pacific  Ocean.    Made  under  the  direction  of  the  Secretary  of  War,  in  1853-5,  according  to 
act  of  Congress  of  March  3, 1853,  May  31,  1854,  and  August  5,  1854.     Volume  xii.     Book  II. 
Washington:    Thomas  H.  Ford,  Printer.    1860. 
Explorations  and  Surveys  for  a  Railroad  route  from  the  Mississippi  River  to  the  Pacific 
Ocean.    War  Department.     Route  near  the  forty-seventh  and  forty-ninth  parallels, 
explored  by  I.  I.  Stevens,  Governor  of  Washington  Territory,  in  1853-^55.     [pp.  9-358, 
70  pl.J     Zoological  report.    Washington,  D.  C,  1860.     viii,  (1),  399  pp.,  47  pi. 
No.  5.    Report  upon  the  fishes  collected  on  the  survey.     By  Dr.  G.  Snckley,  U.  S.  A. 
(pp.  307-368,  with  pi.  i,  xi,  xv,  xvi,  xix,  xx,  xxxii,  xxxiii,  xui,  xiJii,  xliv,  l,  li,  lv, 

LX,  LXIII,  LXVII,  LXIX,  LXXII,  LXXV,  viz  *. 

Chapter  I.    Report  upon  the  Salmonidse.    pp.  307-349.) 
[N.  sp.  Salm4)  Ma§oni  (345).] 
[This  Tolome  also  appeared  with  the  following  title  page  and  modifications :— ] 
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1860 — ^The  Natural  HiHtory  of  Washington  Territory,  with  much  relating  to  Minnesota,  Ne- 
braska, Kansas,  Oregon  and  California,  between  the  thirty -sixtli  and  forty-ninth  parallels 
of  Latitude,  being  those  parts  of  the  final  Reports  on  the  Survey  of  the  Northern  Pacific 
Railroad  Route,  containing  the  Climate  and  Physical  Geography,  with  full  Catalogues  and 
Descriptions  of  the  Plants  and  Animals  collected  from  1853  to  1857.  By  J.  G.  Cooper,  m.  d., 
and  Dr.  G.  Suckley,  U.  8.  A.,  Naturalists  to  the  Expedition.  This  edition  contains  a  new- 
preface,  giving  a  sketch  of  the  explorations,  a  classified  table  of  contents,  and  the  latest 
additions  by  the  authors.  With  fifty-five  new  plates  of  scenery,  botany,  and  zoology,  and 
an  isothermal  chart  of  the  route.  New  York :  Bailliere  Brothers,  440  Broadway.  1859. 
40.    xvii,  26+72-1- viii,  399  pp.  (-f  1-4  pp.  betw.  368  and  369),  61  pi.,  1  map. 

1861 — SalmonidsB  of  Frazer  River,  British  Columbia.  By  C.  Brew.  Ediuburg  New  Philos.  Journ., 
V.  13,  p.  164, 1861. 

1861 — ^Notices  of  Certain  New  Species  of  North  American  Salmonidie,  chiefly  in  the  collection  of  the 
N.  W.  Boundary  Commission,  in  charge  of  Archibald  Campbell,  Esq.,  Commissioner  of  the 
United  States,  by  Dr.  C.  B.  R.  Kennerly,  Naturalist  to  the  Commission.  By  George  Suckley, 
M.  D.,  late  Assistant  Surgeon,  U.  S.  Army.  Read  before  the  New  York  Lyceum  of  Natural 
History,  June,  1861.    Ann.  Lye.  Nat.  Hist.  New  York,  v.  7,  pp.  306-313, 1862. 

[N.g.and  np.  Salmo  Kennerlyi  (307),  Salino  brevieauda  (308),  Salmo  Warreni  (308),  ScUmo  Bairdii  (309).  Salmo 
Parkei  (30d),  Oneorhyyuihiu,  u.  j^.,  312),  Salmo  CampbelH  (313).] 

1862 — Notices  of  certain  new  species  of  North  American  Salmonidse,  chiefly  in  the  collection  of  the 
N.  W.  Boundary  Commission.     By  George  Suckley,  m.  d.     See  1861,  June. 

1863 — ^The  Resources  of  California,  comprising  Agriculture,  Mining,  Geography,  Climate,  Commerce, 
etc.,  etc,  and  the  past  and  future  development  of  the  State.  By  John  S.  Hittel — San  Fran- 
cisco :  A.  Roman  «fe  Company.     New  York :  W.  J.  Middleton.     1863.     [12^,  xvi,  464  pp.] 

[Zoology,  chap,  vi  (pp.  140-146) ;  fishing  (pp.  313-317).] 

1865 — Vancouver  Island  aud  British  Columbia.  Tht;ir  History,  Resources,  and  Prospects.  By  Mat- 
thew Macfie,  F.  R.  G.  s.,  five  years  resident  in  Victori<a,  V.  I.  London :  Longman,  Green,  Long- 
man, Roherts,  and  Green,  1865.  [8^,  xx  pp.  (including  blank  leaf  aud  frontispiece),  1 1.,574 
pp.,  2  maps.] 

Chapter  V.  (reueral  Resources  of  Vancouver's  Island.    Pp.  131-171.    Fisheries,    pp.  163-171. 
X866 — The  Naturalist  in  Vancouver  Island  and  British  Columbia.     By  John  Keast  Lord,  P.  z.  8., 
Naturalist  to  the  British  North  American  Boundary  Commission.   In  two  volumes.   London: 
Richard  Bentley,  New  Burlington  street.  Publisher  in  ordinary  to  Her  Majesty. 
'     Volume  I.  Fishes,  pp.  1-199.  SfoZm^nitto,  pp.  36-100 ;   Volume  II,  pp.  351-352. 

1866 — Catalogue  of  the  Fishes  in  the  British  Museam.  By  Albert  GUnther.  .  .  .  Volume  sixth. 
London :  printed  by  order  of  the  trustees.     1866. 

Also  entitled :  Cataloi^ue  of  the  Physostomi,  coiitaining  the  families  Salmonidee,  Peroop- 
sidie,  Galaxidie,  MormyridHB,  Gymnarchidie,  Esocidte,   Umbridse,  Scombresocid®,  Cyprino- 
dontid?e,  in  the  collection  of  the  British  Museum.     .     .     .     London :  printed  by  order  of  the 
trustees.    1866.     [8°  xv,  368  pp.] 
[ K.  sp.  Salmo  lordii  ( 148) . ] 

1868 — ^The  Natural  Wealth  of  California.  Comprising  early  history ;  geography,  topography,  and 
scenery;  climate;  agriculture  and  commercial  products;  geology,  zoology,  and  botany; 
mineralogy,  mines,  and  mining  processes;  manufactures;  steamship  lines,  railroads,  and 
commerce;  immigration,  population,  and  society;  educational  institutions  and  literature; 
together  with  a  detailed  description  of  each  county ;  its  topography,  scenery,  cities  and 
towns,  agricultural  advantages,  mineral  resources,  and  varied  productions.  By  Titus  Fey 
Cronise.  San  Fraucisco:  H.  H.  Bancroft  &  Company.  1868.  [8°,  xvi,  696  pp. J 
Chapter  vii.     Zoology,    pp.  434-501. 

Fishes.     [By  J.  G.  Cooper,  M.  D.]     pp.  487-498. 

Fisheries,    p.  680.    Salmonidiie  :  Salmo  Scoulerij  MiMoni,  stellaiua,  trideaf  prefioau$. 

[The  list  of  fishes  was  evidently  prepared  by  Dr.  J.  O.  Cooper,  although  only  general  acknowledgment  for 
assistance  was  rendered  in  the  preface.  It  was  acknowledged  by  Dr.  Cooper,  as  author,  in  the  communica> 
tion  to  the  California  Academy  of  Sciences,  Indicated  above.  Inasmuch  as  this  was  intended  to  be  a  complete 
enumeration  of  the  fishes  of  California,  the  names  are  reproduced  here.] 
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1870— Alaska  and  its  Resources.  By  William  H.  Dall,  rlircctor  of  the  Scientific  Corps  of  the  late 
Western  Union  Telegraph  expedition.     Boston :  Lee  and  Shepard.    1870. 

[ConlaiBB  manjr  rffereuces  to  the  A»h  of  the  Territory  thronghoat;  Chapter  VI,  Part  II.  in  devoted  entirely 
to  fiitheries  and  other  remnirces,  while  the  Appendix  (p.  579)  giTe«  lint  of  the  flfihea  of  Alaska.] 

UVO — ITber  einige  Pleuronectiden,  Salmoniden,  Gadoiden  und  Blcnniiden  ans  der  Decastris-Bay  und 
von  Vitl-Iicrm.  Von  Franz  Steindachner  und  well.  Prof.  Dr.  Rudolph  Kner.  Sitzb.  K. 
Akad,  Wissensch.,  B.  61]  Xhth.  i,  pp.  421-447,  pi.  1,  1870. 

[Species  identified  ujs  common  to  I>e<aatriM  Bay  and  the  American  coast.] 
1871— The  Food  Fishes  of  Alaska.     By  William  Healy  Dall.     Rep.  Comm.  Agric,  1870,  pp.  375-392, 1871. 

[14  8i>eclcs  specified:  no  new  specieH  described.) 

1872 — Forty-second  Congress,  second  session.  Senate  Ex.  Doc.  No.  34.  Message  from  the  President 
of  the  United  States,  coraiuuuicating,  in  compliance  with  a  resolution  of  the  19th  of  January, 
1869,  ijiformatiou  in  relation  to  the  resources  and  extent  ofthe  fishing-grounds  of  the  North 
Pacific  Ocean,  opened  to  the  United  States  by  the  treaty  of  Alaska.  [Washington :  Govern- 
ment Printing  Office.     1872.-8^,  85  pp.] 

On  p.  2  entitled  "  The  Fisheries  and  Fishermen  of  the  North  Pacific."  By  Richard  D. 
Cutts. 

1873 — A  contribution  to  the  Ichthyology  of  Alaska.  By  E.  D.  Cope.  Jan.  17,  1873.  Proc.  Am.  Phil. 
Soc.  Phila.,  V.  13,  pp.  24-32, 1873.     [Extras,  March  1 1, 1873.] 

[17  Mpecies  enumerated:  n.  up.  Halmo  tudft,  SpraUtlUnde*  bryoportu,  Xipkidium  eruoreum,  Gentronotua  UHus, 
Okiru9  balitu,  Chirus  ordinatus,  CkiruB  trigrammwi,  Atninodytes  alaseanus,  Oadiu periseopu*,  Oadus  auratuM^ 
JBatkynuuter  tignatu*,  PUuroneetes  aretuitiu.] 

1873 — ^Remarks  on  the  Fisheries  of  British  Columbia,  by  the.  Agent  (Jaijies  Cooper)  of  the  Department 
of  Marine  and  Fisheries  at  Victoria.  In:  Ami.  Rep.  Dept.  Marine  and  Fisheries,  Cana<la, 
for  the  year  ende<l  the  30th  June,  1873,  appendix  V,  pp.  205-206. 

1873 — Report  on  the  Prybilov  Group  or  Seal  Islands  of  Alaska.     By  Henry  W.  Elliott,  Assistant  Agent 
Treasury  Department.     Washington :  Government  Printing  Office.     1873.     [4to,  16^^  folios, 
not  paged,  with  text  parallel  with  back,  and  extending  from  bottom  to  top,  50  phot,  pi.] 
Chapter  VIII.    Fish  and  Fisheries. 
1874 — Report  of  the  Commissioners  of  Fisheries  of  the  State  of  California  for  the  years  1872  and 
1873. — San  Francisco:  Francis  &  Valentine,  printers  and  engravers,  517  Clay  street;  1874. 
[8^28  pp.] 
1874 — United  States  Commission  of  Fish  and  Fisheries.     Part  II. — Report  of  the  Commissioner  for 
1872  and  1873.    A — Imiuiry  into  the  decrease  of  the  Food-Fishes.    B — The  propagation  of 
Food-Fishes  in  the  waters  of  the  United  States.     With  supplementary  papers.     Washing- 
ton: Government  Printing  Office.    1874.     [8^,  5  pi.,  cii,  (1),  808  pp.,  38  pi.,  3  maps  folded.] 
Report  of  the  Commissioner,    pp.  i-xcii. 

Appendix  B. — ^The  Salmon  and  the  Trout  (species  of  Salmo).     pp.  89-384. 
III. — On  the  North  American  species  of  Salmon  and  Trout.     By  George  Suckley,  sur- 
geon, United  States  Army.     (Written  in  1861.)    pp.  91-160. 
VI. — Report  of  operations  during  1872  at  the  United  States  Salmon-Hatching  Establish- 
ment on  the  M'Cloud  River,  and  on  the  California  Salmonidae  generally;  with  a  list 
of  specimens  collected.     By  Livingston  Stone,     pp.  168-215. 
XII. — On  the  Speckled  Trout  of  Utah  Lake,  Salmo  virginalis,  Girard.     By  Dr.  H.  C. 

Yarrow,  U.  S.  A.  [etc.].  ,  pp.  363-368. 
XIII. — Miscellaneous  notes  and  correspondence  relative  to   Salmon  and  Trout,     (pp. 
369-379),  viz:— 
D — On  the  edible  qualities  of  the  Sacramento  Salmon.     [By  S.  R.  Throckmorton.] 

pp.  373-374. 
E — On  the  Sahmm  Fisheries  of  the  Sacramento  River.    [By  Livingston  Stone.]   pp. 
374^79. 
1874 — Remarks  on  the  Salmon   Fisheries  of  British  Columbia.     In   Rep.  Comm.  Fish.   Canada  for 

1874.     pp.  165-170. 
1874 — On  the  edible  qualities  of  the  Sacramento  Salmon.     By  Livingston  Stone.    Forest  and  Stream, 
V.  1,  p.  331,  Jan.  1, 1874. 
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liC  No.t.   :r:  N*..7.i«i,  n»..>^.i7v   Nu.h  . 

387S— f^iaiuniii  Fi«>ii«rM]»  tn.  iL*    <  «»iiiiijiiia»  Kt^«r.     "^Attmt.     hy    iiiuii«*l  Pli)lii]M^.     Fn«tn  Ap^unUwV 
Juiinukl.2     iiu<i  aud  Uuu.  ^  i»..  ^,  i»|i.  loi-liC!,  May  'SI.  1K76,  with  1'  ti^ 

Bi^  Fi^L  'baiiuuti  w«-i::bin*:  1(K*  |M»ui>df~  of  ALt^ka.     ]^ji»«mi.1     F«*T«^Kt  atucl  MxwtL.  m»1.  T. 
If|..  21i;-l'14-  X«»v.  K  IKTtJ. 
litit^  of  Pa<dfi«  feadiutm.     [By  L.iviiij(«KUiii  M^iue.^     Fturest  aud  NtivMU.  \t»l.  r».  p.  37^  Jan.  2)1  >, 

lua.  K4*«(ird  oi  ^»<'it^<^  aiud  luduAtri  f«ir  It^TT*.     £diU)d  l*y  >)M*u<'>eT  F.  Baird.  wiili  Hm-  atifiiia^ 
9i»v*'   «>f  t'lniueuT  nifii  <il  bcieiK^.     Nr«    Y«>rk :    H«r}M*r  A:   Briitb«rK  }*ultlic«iMflis,  Fraukliii 


fe«jiuir« 


]><7ti 


rT> 


i:;  .^ 


Ntlnifii  LU  lb*-  f^aii  JuoMjOiK.  pp.  43li-4«{l. 

f^diliDoij  Tradr  of  tlie  C  «*luiubui  Kiv«r.  pp.  4^1-43:!. 

baiiuoii  in  tbf  hia«*nuiieuu>  Kiv«-r.  p.  43:i. 

Villus*  Matoi^  6aliii<fD-luii4-hiu;;  F^tabliHliiueui .  pp.  4Ji»l-^85. 
uf  tb<r  liA«}*«<-t4iT  iif  FiBben«««  for  Briti^  C  olniubia.  f(»r  tb«  \«ar  «»f  1K76.     In  Kep.  CUvnin. 
Fiab.  l>Cif>  or  hujipl.  Nu.  4.  Aim.  Kep.  Mmiioer  Mjuine  aiHl  Fifiberi^cs  CaiuMbL,  pp.  Xft»-^7. 
■  biatisticfr>  ifii  p|t.  iX'iiLi  of  futiiM-  lh«pu!rt.  ■ 
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1877— The  Trout  of  Washington  Territory.     Forest  and  Stream,  vol.  7,  p.  413,  Feb.  1,  18T7. 

1877— Canned  Salmon.     I  Anon.]     Forest  and  Stream,  vol.  8,  p.  32,  Feb.  22,  1877. 

1877 — The  Oregon   Fisheries.     I  Anon.     From  *' Pacific 'Life."^]     Forest  and  Stream,  vol.8,  p.  49, 
Mar.  1,  1877. 

1877— Hatching  on  the  Coliunbia.     Forest  and  Stream,  vol.  8,  p.  420,  July  26,  1877. 

1877 — Canning  Salmon.    Forest  and  Stream,  vol.  9,  p.  88,  Sept.  6,  1877. 

1877— The  Sabnon  Fisheries  of  California.    Forest  and  Stream,  vol.  9,  p.  233,  Oct.  25,  1877. 

1877— Salmon  Trout  on  the  Pacific  Coast.    Forest  and  Stream,  vol.  9,  p.  247,  liov.  1,  1877. 

1877 — ^More  about  McLeod  River  Trout.     Forest  and  Streatn,  vol.  9,  p.  247,  Nov.  1,  1877. 

1877 — ^The  Sportsman^s  Gazetteer  and  General  Guide.  The  Game  Animals,  Birds  and  Fishes  of  North 
America;  their  habits  and  various  methods  of  capture.  Copious  Instructions  in  Shooting, 
Fishing,  Taxidermy,  Woodcraft,  etc.  Together  with  A  Directory  to  the  Principal  Game 
Resorts  of  the  Country;  illustrated  with  maps.  By  Charles  Hallock,  editor  of  Forest  and 
Stream,  author  of  the  "  Fishing  Tourist,"  "Camp  Life  in  Florida,"  etc.  New  York:  Forest 
and  Stream  Publishing  Company,  American  News  Company,  agents.  1877.  [12^,  668  pp., 
-|-  208  pp.,  3  maps,  1  portrait. 
Part  I. — Game  Animals  of  North  America.  Fishes  of  the  Northwest,  pp.  339-353.  Pacific 
Coast  Fishes,  pp.  354-369. 

1877 — Report  of  the  Inspector  of  Fisheries  for  British  Columbia  for  the  year  1877.    In  Rep.  Comm. 
Fish.  1877,  or  Suppl.  No.  5,  Ann.  Rep.  Minister  Marine  and  Fisheries,  Canada,  pp.  287-308. 

1877 — Manual  of  the  Vertebrates  of  the  Northern  United  States,  including  the  district  east  of  the  Mis- 
sissippi River  and  north  of  North  Carolina  and  Tennessee,  exclusive  of  marine  species. 
By  David  Starr  Jordan,  ph.  d.,  m.  d.,  Professor  of  Natural  History  in  Butler  University. 
Second  edition,  revised  and  enlarged. — Chicago:  Janseu,  McClurg  <&  Co.,  1878.  [12^,  407 
pp.,  pub.  May  16.] 
[Contains  synopsis  of  the  Amoricau  Scdmonince  and  Ooregoninag.] 

1877 — The  Heaviest  American  Salmon.     [Notice  of  one  weighing  82  pounds  caught  at  the  mouth  of 

the  Columbia  River.     By  John  Goudy.]     Forest  and  Stream,  v.  10,  p.  265,  May  9, 1878. 
1877 — Salmon  canning  on  Fraser  River.    [By  Fred.  Mather.]     Chicago  Field,  v.  9,  p.  196,  May  15, 1878. 
1877 — Salmon  canning  in  Oregon  and  California.     [Editorial.    With  three  woodcuts.]     Forest  and 

Stream,  vol.  10,  p.  398,  June  27,"  1878. 
1878 — Salmon  canning  in  Alaska.    An  account  of  the  objections  of  the  Indians  to  the  landing  of  a 

lot  of  Chinese  fish-canners.     [From  Alaska  Cor.  N.  Y.  Sun.]     Chicago  Field,  vol.  9,  p.  371,  July 

27, 1878. 
1878 — ^I'he  Labrador  and  Columbia  River  Fisheries.     [From  the  New  York  Sun.]    Forest  and  Stream, 

vol.  10,  p.  507,  Aug.  1, 1878. 
1878— The  Fraser  River  Salmon  Season.     [From  the  New  York  World.]     Forest  and  Stream,  vol.  11, 

p.  50,  Aug.  22,  1878. 
1878 — Salmon-canning  on  Columbia  River.    An  account  of  the  process,  with  statistics.    By  Fred. 

Mather.    Chicago  Field,  vol.  10,  p.  101,  Sept.  28, 1878. 
1878 — The  Salmon  Fishery.     In  The  Commercial  Products  of  the  Sea.    By  P.  L.  Simmonds,  1878,  pp. 

75-76. 

1878. — Report  of  the  Inspector  of  Fisheries  for  British  Columbia  for  the  year  1878.    In  Rep.  Conmi. 

Fish.  1878,  or  Suppl.  No.  4,  Ann.  Rep.  Minister  Marine  and  Fisheries,  Canada,  pp.  292-303. 

(Salmon,  292-297,  299;  statistics,  301-303.) 
1879 — The  Fisheries  and  Other  Resources  of  Alaska.     By  H.  A,  R.     Chicago  Field,  vol.  10,  p.  395,  Feb. 

1,1879.     [F.M.] 
1879 — Fish  and  Fishing  of  Oregon.      [By  Wm.  Lang.]     Forest  and  Stream,  vol.  12,  p.  35,  Feb.  13,  1879. 
1879 — Interesting  Facts  from  Washington  Territory.     [By  Chs.  Bendire.]    Forest  and  Stream,  vol. 

12,^  p.  154,  Mar.  27, 1879. 

[Reierstto  **Salfno  Ke7inerlyi,"  eUi.] 

» 

1879 — Salmon  fishing  in  Oregon.     [By  H.  B.]     Forest  and  Stream,  vol.  12,  p.  174,  Apr.  3, 1879. 
1879 — The  Fishes  and  Birds  of  the  Pacific  Coast.     [By  Calamink,  paeudon.  of  John  L.  Wilson.]     Chi- 
cago Field,  vol.  11,  p.  laS,  Apr.  26, 1879. 
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1880 — An  Introduction  to  the  Stndy  of  FUheA.  By  AU>crt  (*.  L.  G.  GUnthor,  m.  a.,  m.  d.,  ph.  d.,  f.  r.  s., 
ki^op<sr  of  tbo  zoiilogical  department  in  the  British  Mnseum.  Edinburgh  Adam  and  Charles 
Black,  1880. 

1881. — BritiNh  Columbia.  lieport  of  A.  C.  Anderson,  cHq.,  inspector  of  fisheries,  with  fishery  sta- 
tistics.   Ann.  Rep.  Dept.  Marine  and  Fisheries,  Cauaila,  Suppl.  No.  2,  pp.'202-227. 

1882~/M^,  Hiippl,  No.  2,  pp.  198, 199. 

ISaS'-fldd,  Kiippl.  No.  2,  pp.  190-207.    (Salmon,  190-192;  statistics,  200-207.) 

1883 — Great  International  Fisheries  Exhibition,  London,  1883.     United  States  of  America.    F.  Cata- 
U»i;iie  of  the  collections  of  fishcH  exhibited  by  the  U.  S.  National  Museum.     By  Torleton  11. 
Bean,  curatx)r  of  the  department  of  fishes  in  the  United  States  National  Museum.    Wash- 
ington :  (iovemment  Printing  Office,  1883,  pp.  387-510. 
[Tht)  AUnkati  fluhf^M,  Halmonidce,  pp.  393-397,  415-419.] 

1883 — ^The  Sportsman's  Gazeteer  and  General  Gnide ;  the  game  animals,  birds,  and  fishes  of  North 
America,  their  habits,  and  various  methods  of  capture ;  alHo  instructions  in  shooting,  fish- 
ing, taxidermy,  woodcraft,  etc.,  together  with  a  glossary.  Kov.,  enl.,  and  brought  down  to 
date  by  the  author.    111.,  maps,  and  portrait.    New  York,  1883. 

1883 — Statistics  of  the  Fisheries  of  the  United  States  in  1880.    Bulletin  U.  S.  Fish  Commission,  vol. 
Ill,  1883,  pp.  270,  271. 
[(;ontaiiiit  itema  abont  Alanka.] 
1884 — Report  on  the  Population,  Industries,  and  Resonrces  of  Alaska.    By  Ivan  Petroff,  special  agent. 
Pages  189.    Colored  plates.     Department  of  the  Interior,  Census  Office,  etc.,  etc.,  Report, 
vol.  VIII.     Washington :  Government  Printing  Office,  1884. 
[Froquent  referonceH  to  fish  and  tlaheiiefi  thronghoat.] 

1864 — Statement  of  the  Catch  of  the  Several  Companies  Engaged  in  the  Salmon  Fisheries  in  Kadiak 

district,  Alaska  Territory,  daring  the  yeur  1883.    By  Wm.  J.  Fisher.     Bulletin  U.  S.  Fish 

Commission,  vol.  iv,  1884,  p.  134. 
1884— Report  of  the  Secretary  of  the  Interior  for  the  fiscal  year  ending  June  30, 1884,  vol.  ii,  pp. 

586-588. 
I  Food'/UhM  extraotod  from  pai>orR  by  Hon.  James  G.  Swan  upon  "  The  food-fishes  and  food  products  of  Pnget 

Hound,  by  Watson  C.  Squire."] 

1884 — United  States  CoTimission  of  Fish  and  Fisheries,  Spencer  F.  Baird,  Commissioner.    The  Fish- 
eries and  Fishery  Industries  of  the  United  States.    Prepared  through  the  cooperation  of  the 
Commissioner  of  Fisheries  and  the  Superintendent  of  the  Tenth  Census.     By  George  Brown 
Gootle,  iMsisti^nt  director  of  the  U.  S.  National  Museum,  and  a  stafi*  of  associates. 
Section  I.    Natural  history  of  useful  aquatic  animals  with  an  atlas  of  270  plates.    Text. 

Washington :  Government  Printing  Office,  1884. 
The  Salmtms  of  the  l*acific.    By  David  S.  Jordan,  pp.  474-479, 

The  Quiunat  or  California  salmon  (OwcorAyncAiw  ch4>uicha).     By   Livingston  Stone,  pp^ 
479-486. 
1884 — British  Columbia:  Report  of  (veorge  Pittendrigh,  esq.,  inspector  of  fisheries,  with  fishery  sta- 
tistics.    In  Ann.  Hep.  Dept.  Fish.,  Canada,  1884,  pp.  258-267. 
[Stduion,  pp.  35S-250:  statistics,  pp.  2<»-2C7.] 
XSSS^Hritish  Columbia:  Report  of  Goorge  Pittendrigh,  esq.,  inspector  of  fisheries,  with  fishery  sta- 
tistics.   In  Ann.  Rep.  Dept.  Fish.,  Canada,  1885,  pp.  273-297.     (Salmon,  273-275,  283.  290; 
oulaohon,  277:  statistics,  292-297. 

1885 — Report  of  the  Internatiunal  Polar  Expedition  to  Point  Barrow,  Alaska,  in  response  to  the  re80- 
lution  of  the  House  of  Representatives  of  December  11,  1884.  Washington:  Government 
I^intiug  Office,  1885.  Part  iv,  Natural  History.  By  John  Murdoch,  a.  m..  Sergeant  Sig- 
nal Cor|)8,  U.  S.  Army. 

[FiMh««,  pp.  139-lSa.    &rfN»o«iuf«P.  pp.  131. 132.] 

1885 — Re|>ort  of  the  Secretary  of  the  Interior  for  the  fiscal  3  ear  ending  June  30,  1886.     Vol.  11,  1885, 
pp.  1075,  1076. 
FnHfA'fittkw  and  otker  Marine  Food  FrodmcU  of  Puget  Sound,  in  report  of  the  governor  of 
Washington  Territory,  Watson  C.  Squire. 
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1886 — Contribntions  to  the  Natural  History  of  Alaska.  Results  of  iuvestio^ations  made  chiefly  in 
the  Yakon  District  and  the  Aleutian  Islands;  conduct'Od  under  the  auspices  of  the  Signal 
Service,  U.  S.  Army,  extending  from  May,  1874,  to  August,  1881.  Prepared  under  the  di- 
rection of  Brig,  and  Bvt.  Maj.  Gen.  W.  B.  Hazen,  Chief  Signal  Officer  of  the  Army,  by  L,  M. 
Turner.  No.  II,  Arctic  series  of  publications  issued  in  connection  with  the  Signal  Service, 
U.  S.  Army.  With  26  plates.  Washington  :  Government  Printing  Office.  1886. 
[Part  lY.    Fishes,  pp.  87-113.     Plates  i-xv.    Salmonida,  pp.  102-111]. 

1886 — Report  of  the  Secretary  of  the  Interior  for  the  fiscal  year  ending  June  30,  1886.   Vol.  ii,  pp. 
860  and  944. 
Brief  note  on  Fisheries,  in  Report  of  the  Governor  of  Washington  Territory,  Watson  C.  Squire. 
Note  on  the  Fiahei'ieSf  in  Report  of  the  Governor  of  Alaska,  A.  P.  Swineford. 
1886 — ^Kongl.  Svenska  Vetenskaps-Akademiens  Handlingar.    Bandet  21,  No.  8.    Eritisk  Forteckning 
ofver  de  i  Riksmuseum  befintliga  Salmonider.     Af  F.  A.  Smitt.    Med  6  taflor.    Till  Kongl. 
Yet.  Akad.  Inlenmad  den  14  Januari,  1885.    Stockholm,  1886.    Kongl.  Boktryckeriet.    P. 
A.  Norstedt  &  Soner.    Pages  290,  tables  of  measurements,  etc.,  13,  plates  (double)  i-vi, 
containing  figures  1-101  a. 

[A  work  which  cost  a  prodigious  amount  of  labor,  bat  its  valae  in  greatly  impaired  by  the  want  of  a  table  of 
contents,  index,  chapter  headings,  and  other  aids  usaall}'' provided  for  readers.  In  the  measurement  tables  the 
species  are  not  even  grouped  according  to  their  affinities.] 

1886— Annual  Report  on  the  Fisheries  of  British  Columbia  for  the  year  1886,  b^  Mr.  Thomas  Mowat, 
inspector.    In  Ann.  Rept.  Dept.  Fish.,  Canada.    1886.  pp.  247-279. 

[SiUmonidcB,  pages  247-252,  266,  270.    Statistics,  274-279.] 
1886 — Our  New  Alaska ;  or,  the  Seward  purchase  vindicated.     By  Charles  Hallock.    Pages  768,  ill. 

[Contains  many  notes  on  the  fisheries.] 

1886 — Our*  Arctic  Province,  Alaska,  and  the  Seal  Islands.    By  Henry  W.  Elliott.     Pages  772,  ill. 
and  maps.    Charles  Scribner's  Sons,  New  York. 
[Contains  extended  notes  on  fisheries.] 

1887 — United  States  Commission  of  Fish  and  Fisheries,  Spencer  F.  Baird,  Commissioner.    The  Fish- 
eries and  Fishery  Industries  of  the  United  States,  etc.    Section  iii. 
The  Fishing  Resources  and  Fishing-Grounds  of  Alaska.     By  Tarleton  H.  Bean,  pp.  81-115. 
1887 — United  States  Commission  of  Fish  and  Fisheries,  Spencer  F.  Baird,  Commissioner.    The  Fish- 
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Signal  Service,  U.  S.  Army,  with  21  plates.    Washington ;  Government  Printing  Office,  1887. 
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1886,  pp.  462, 463. 
1887 — Report  of  the  Secretary  of  the  Interior  for  the  fiscal  year  ending  June  30,  1887,  vol.  i,  pp. 
7(»-710  and  976-978. 
FUh  and  jUKeiHes,  in  Report  of  the  Governor  of  Alaska,  A.  P.  Swineford.    Salmon  mentioned, 
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2-DESCRIPTION  OF  A  NEW  SUCKER,  PANTOSTEUS  JORDANI,  FROM  THE 

UPPER  MISSOURI  BASIN. 


BY   BARTON  W.  EVERMANN,  PH.  D., 
Assistant,  CZ  S,  Fish  Commission. 


\ 


In  the  following  paper  is  given  a  description  of  a  new  species  of  sncker,  Pantos- 
teus  jordaniy  together  with  a  discussion  of  the  distribution  of  the  various  species  of 
the  geaus  Pantostem^  it  being  thought  advisable  to  publish  this  in  advance  of  the 
completion  of  a  report  upon  investigations  in  the  Black  Hills  region  upon  which  I  am 
now  engaged,  and  of  which  this  is  to  be  regarded  as  forming  a  part. 


PANTOSTEUS  JORDANI  sp.  nov. 

Panio8teu8  vireacenSf  Jordan,  BnU.  4,  vol.  iv,  U.  S.  Nat.  Mus.,  1878,  780  (Sweet  Grass  Hills,  Montana). 
Catostomutt  discobolus,  Evermann,  Ball.  U.  S.  Fish  Comm.  1891,  pi.  xviii,  fig.  1,  41  (Red  Rock  River, 
Red  Rock,  Mont.,  and  Beaverhead  River,  DiUoB,  Mont.). 

Head,  4^  to  5J;  depth,  4 J  to  6;  eye,  4^  to  5;  snont,  2  to  2^;  interorbital  width,  2^; 
D.  1, 10;  A.  I,  7;  scales,  aboat  16-96-14,  48  before  the  dorsal. 

Body  rather  stont,  subterete,  back  gently  and  regalarly  arched  from  snout  to  ori- 
gin of  dorsal,  thence  nearly  straight  to  base  of  caudal;,  head  small,  short,  and  conic, 
interorbital  space  broad  and  but  little  convex;  snout  long,  about  half  l^igth  of  head; 
mouth  large,  broad;  lower  lip  broad,  very  little  incised,  covered  with  tubercles  of 
moderate  size;  upper  lip  also  broad,  extending  well  down  on  sides  of  mouth,  tubercles 
in  about  3  or  4  rows ;  cartilaginous  sheath  of  lower  Up  well  developed ;  caudal  peduncle 
stout,  not  much  compressed;  scales  small  and  much  crowded  anteriorly,  lateral  line 
straight  and  near  axis  of  body;  dorsal  small,  its  height  1|  in  head  and  a  little  greater 
than  base  of  fin,  its  origin  considerably  nearer  snout  than  base  of  caudal;  pectorals 
long,  about  equal  to  length  of  head,  reaching  more  than  half  way  to  the  ventrals; 
ventrals  short,  not  reaching  vent;  anal  about  |  longer  than  pectorals,  reaching  base 
of  caudal ;  fontanelle  reduced  to  a  very  narrow  slit,  practically  obliterated  in  the  older 
individuals;  peritoneum  very  black;  air-bladder  small,  the  posterior  pai't  long  and 
very  slender. 

Oolor,  dark-greenish  above,  scales  covered  very  closely  down  to  the  paired  fins 
with  innumerable  fine  dark  or  greenish  specks,  most  numerous  on  back;  under  parts 
pale;  in  life,  or  immediately  upon  patting  in  alcohol,  some  specimens  were  observed  to 
have  a  broad  orange  band  along  the  side,  this  probably  being  a  marking  present  dur- 
ing the  breeding  season.  Young  specimens  2. to  3  inches  long  are  frequently  mottled 
very  much  like  the  young  of  0ato9^nu8  Ures  and  C,  nigricans. 
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This  interesting  species  is  based  upon  the  following  material: 


SJ-      No.  of 

Mns.  '  ^1- 
Wa       nioiis. 


LocaUty.  Date. 


Collector. 


I 


43983 

13  ' 

43864 

13 

185 

1 

45 

\ 

3 

* 

5 

1 
1 

3 

1 
1 

13 

1      « 

2 

Bed  Rock  lUver.  Red  Rock,  MoDtan* Jnlv  27,1001  i  B.CUphMii. 

Beaverfaead  River,  DilloD,  MonUna July  27, 1891 }  Evennanii  tc  Jenkins. 

Whitewood  Creek,  Deadwood,  South  DakoU Oet     C,  1892  j  B.  W.  Evermann. 

^eu^sh  Creek,  Spearflsh,  SoatL  DakoU Oct    7.18921        Do. 

(Jhieken  Creek,  near  Spearflah,  Sooth  Dakote Oct.     8, 1892  I        Do. 

Crow  Creek.  Gammon's  Ranch,  near  Spearflsh.  South    Oct.     8, 1892         Do. 
Dakota. 

Belle  Fonrche  RiTcr,  Belle  Foarche,  South  Dakota Oct.  11, 1892  j        Do. 

Rapid  Creek,  Rapid,  South  Dakota Oct.  15, 1892  i        Da 

Hat  Creek.  AMmore,  South  Dakota Oct.  21,1892  Do. 


In  the  report  upon  the  explorations  in  Montana  and  Wyoming  by  Dr.  O.  P. 
Jenkins  and  myself,  I  hesitated  to  regard  the  specimens  which  we  collected  at  Red 
Bock  and  Dillon  as  being  new,  and  identified  them  as  Catoatomua  discobolus  Cope. 

The  narrow  fontanelle  and  the  cartilaginous  sheath  of  the  lower  lip,  together  with 
the  uncertainty  as  to  the  exact  locality  from  which  Prof.  Cope's  types  came,  seemed  to 
favor  this  identification.  Upon  the  suggestion  of  Dr.  Jordan  that  the  types  of  C. 
discobolus  were  probably  the  young  of  0.  latipinnis  and  that  my  specimens  were  prob- 
ably an  undescribed  species,  I  was  induced  to  make  a  reexamination  of  the  question. 
This  was  particularly  desirable  in  view  of  the  fact  that  so  much  additional  material 
had  resulted  from  my  recent  explorations  in  the  Black  Hills. 

Prof.  Cope's  types  of  Gatostomus  discobolus  consisted  of  ^^  two  specimens,  one 
certainly,  the  other  probably,  from  the  Green  Biver,  Wyoming,"*  and  can  not  now  be 
found,  but  there  are  twelve  specimens  from  the  Colorado  Basin  in  the  National  Muse- 
um under  the  name  C,  discobolus^  presumably  identified  as  such  by  Prof.  Cope.  These 
are  quite  certainly  young  specimens  of  Pantosteus  delphinusy  and  I  am  inclined  to  the 
belief  that  the  tyi)es  of  C,  discobolus  were  also  the  young  of  this  species  rather  than 
the  young  of  C.  latipinnis.  Should  this  be  the  case,  the  species  would  stand  as  Pan- 
tosteus  discobolus  (Cope),  discobolus  having  priority  over  delphinus. 

While  this  question  can  not  be  definitely  determined.  Prof.  Cope's  description  of 
C.  discobolus  applying  ec^ually  well  to  (7.  latipinnis  and  P.  delphinus,  the  probabilities 
are  strongly  in  favor  of  this  view,  and  I  therefore  adopt  the  name  discobolus  instead 
of  delphinus  for  the  Pa/ntosteus  of  the  Colorado  Biver. 

As  remarked  elsewhere  in  this  pa}>er,  all  the  other  specimens  in  the  Museum  which 
have  been  called  C.  discobolus  (and  which  are  from  Lapwai  Creek,  Idaho),  are  undoubt- 
edly young  specimens  of  C  catostomus. 

An  examination  of  the  air  bladder  in  several  si)ecieH  of  suckers  shows  marked 
differences.  In  all  species  of  Pantosteus  examined  (P.  generosus^  plebdusy  discobolus 
and  jordani)  the  air  bladder  is  quite  small,  the  first  (anterior)  compartment  being 
quite  short,  while  the  second  is  very  loug  and  slender,  usually  2^  to  3  times  the  length 
of  the  first. 

In  one  specimen  of  P.  discobolus  the  air  bladder  was  large,  but  this  specimen  had 
been  previously  cut  open  and  examined  by  some  one;  the  air  bladder  was  detached, 
and  may  possibly  belong  to  another  fish. 

*Hayden'8  Geological  Sarrev  of  Wyoming,  4th  Annual  Report,  1870,  435. 


PANTOSTErS   JOROAM.  M 

In  aD  species  of  Catottomu*  exuuiued  (C.  tmtifimmiii,  mtotlomH*,  ttrrfnut.  und  fri- 
MM),  the  air  bladder  is  large,  vei>'  mnch  larger  thaii  iti  an,v  PanUaUus  attd  »r,v  iliWrr- 
eot  ill  appeanmce  except  in  C.  laiipimmit,  in  vhioh  tbe  air  blwlilw  greatly  rwseutltl^a 
that  of  Pamlottttu. 

PantotUksjorda»i  is  rather  iiitBrmediate  in  its  stmoture  betweeu  Pntttotlrtu  anil 
Catottomtu,  knt,  on  the  whole,  its  chaiaoters  indicate  a  cliiser  Matioushi|i  with  l)i«> 
species  of  the  former  genus,  in  which  it  shonld  be  plareil  it'  Paittaiilim»  anil  Valu*t»- 
mHM  are  to  be  regarded  as  generically  distinct,  the  propriety  of  which  is  donbtAil. 
Tbe  high  development  of  the  cartila^nons  sheath  is  a  cbiunu'ter  iMtssesse*!  by  all  thi> 
species  of  PantosteM  and  is  not  found  among  the  siMM-ies  of  CaUtttomtm,  except  in  V. 
catostotniu,  where  it  is  more  pronounced  than  in  anj'  other  s|>et'iea  of  that  gt^ius. 

The  entire  obliteration  of  the  fontAiielle,  even  iu  the  nuist  tjitical  s|)et\it>s  of  /'an- 
totteua,  is  a  qaestion  of  age,  the  fontAnolle  being  inor«  or  less  evident  tM  a  very  narrow 
slit  in  the  yonng  of  all  the  8])ecies  of  which  the  young  are  tcnowii. 

PanUntetu  jordani  is,  on  the  one  hand,  most  closely  related  to  Pantotirm  rirfamtt 
Cope  and  P.  dueobolM  (Cope),  while  on  the  other  it  resembles  C.  mfoifomiM  (Porst-V 
it  is  the  most  abundant  and  most  generally  distributed  8|>e<>ies  of  tlio  fiiHiily  In  the 
streams  flowing  from  the  Black  Hills,  and  fi-equents  the  clear,  ixdder,  and  swiftir 
parts  of  the  streams.  With  the  exception  of  Hat  Greek,  all  the  streiuns  in  wliioli  it 
has  been  foundare  clear  and  cold.  We  did  not  find  it  at  all  in  the  South  Fork  of  t)ii' 
Cheyenne  nor  in  the  Loup  or  Beaver  Oreek  at  Ravenna.  It  is  appt^rently  a  HsU  of 
small  size  which  delights  in  the  upper  reaches  and  colder,  i-.leiu'er  ]torttntiH  of  the 
smaller  mountain  streams  of  the  Upper  Missouri  basni. 

I  name  this  interesting  si>ecies  for  my  teacher  and  friend,  I'resident  David  Stnrr 
Jonlau,  of  Lelond  Stanford  Junior  University. 


PANT08TKU8  JORWAin  Hp.  I 


Jordatt't  Sueker.    Aboat  foai-flftbB  natural  •Ixn. 


in  connection  with  my  stndy  of  this  species  I  was  led  to  an  examinatimi  of  all  tbn 
specimens  of  Pantosteus  and  the  related  species  of  CaUniomus  to  be  found  iinioiig  tlie 
collections  now  in  the  U.  9.  Kational  Museum.  Dr.  Jordan,  in  his  Catalogue  of  Pislic^H 
of  North  America,  published  in  1885,  ro^'ognized  but  three  specieH  uf  Pantoiiteu)i,  viz, 
plebeius,  generoaua,  and  guzmaniensis,  and  expressed  tbe  opinion  that  Minomuit  Imrdui 
and  M.  delphinug  of  Cope  should  be  considered  identical  with  /'.  ple!>eiuif,  hikI  fhi-tber, 
that  P.  virescetu  Co[»e  is  the  same  as  Aoomwi  guzmanienavt  Uirurd. 
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The  collections  made  in  1889  in  Colorado  and  TJtah  by  Dr.  Jordan  and  myself 
contain  numerous  specimens  of  Pantosteus  from  the  Bio  Orande,  Colorado,  and  Utah 
basins,  the  study  of  which  led  Dr.  Jordan  to  admit  the  three  species,  P.  plebeius^ 
generosuSj  and  delphinus.  He  at  this  time  regarded  Acomus  guzmaniennis  as  identical 
with  P.pUbeiuSj  and  P.  virescens  as  being  probably  the  same  as  P.  delphinus. 

These  collections  of  1889  suggested  the  strong  probability  of  the  limited  distribution 
of  each  species  of  this  genus,  and  that  each  is  likely  confined  to  a  single  hydrographic 
basin.  My  examination  of  the  types  of  all  the  nominal  species  now  to  be  found,  and 
the  comparison  with  them  of  all  the  other  material  obtainable,  confirm  this  view.  I 
can  see  no  differences  of  any  value  among  the  specimens  from  the  different  places  in 
the  Bio  Grande  basin,  and  must  regard  them  all  as  being  identical  with  Baird  and 
Oirard's  Catostomm  plebeius^  the  types  of  which  came  from  the  Bio  Mimbres,  a  tribu- 
tary of  Lake  Guzman,  which  is  in  the  Bio  Grande  basin.  All  the  specimens  from  the 
Colorado  basin  are  easily  referable  to  P.  delphinus  (Cope),  while  bM  those  from  the 
Utah  basin  are  with  equal  certainty  P.  generosus  (Girard). 

The  only  specimen  from  the  Arkansas  basin  is  the  type  of  Cope's  P.  virescens, 
which  is  said  to  have  been  taken  in  the  Arkansas  Biver  at  Pueblo,  Colo.  This 
specimen  is  about  14  inches  in  total  length,  and  is  in  good  condition.  It  is  most 
closely  related  to  P.  discobolusj  and,  like  that  species,  has  a  slender  caudal  peduncle 
and  very  small  scales,  which  I  count  as  17-103-16,  and  45  before  the  dorsal.  I  am 
not  sure  that  this  is  really  distinct  from  P.  discoboluSj  and  doubt  if  the  specimen  came 
from  the  Arkansas  Biver. 

The  synonymy  of  the  species  of  Pantoatet^  should  stand  as  follows : 


PAirrosTBus  plbbeius  (b.  &  a.). 

Cai08iomu8  plebeius  B.  &  G.,  Proo.  Aoad.  Nat.  Soi.  Phila.  1854,  28  (Rio  Mimbres,  tribatary  of  Lake 

Guzman,  Chihuahua) ;  Agassiz,  Am.  Jour.  Sci.  &  Arts,  2d  series,  xix,  208, 1855. 
Minomua  plebeius,  Grd.,  Proo.  Acad.  Kat.  Sci«  Phila.  1856, 173  (Bio  Mimbres,  Chihuahua);  ibid,,  U.  S. 

and  Mex.  Bound.  Survey,  1858,  38,  pi.  xxili,  figs.  6>10  (Rio  Mimbres,  Chihuahua). 
Catostomus  plebeiu8f  Gunther,  Cat.  Fishes,  vu,  15, 18^  (Rio  Mimbres). 
Panto8teus  pteheiWf  Jordan  &  GUbert,  Synopsis,*  122,  1883"(Lake  Guzman) ;  Jordan,  Bull.  U.  S.  F.  C, 

IX, for  1889  (1891),  19  (Rio  Conejos,  Colo.,  and  Rio  Grande  at  Del  Norte  and  Alamosa,  Colo.). 
Catostomus  (Acomus)  guzmaniensis  Grd.,  Proo.  Acad.  Nat.  Sci.  PhUa.  1856,  173  (Janos  River,  tributary 

of  Lake  Guzman,  Chihuahua). 
Acomus  guzmaniensis  Grd.,  U.  S.  and  Mex.  Bound.  Survey,  1858,  39,  pi.  xxui,  figs.  6-10  (Janos  River, 

Chihuahua). 
Ckttostomus  guzmaniensis,  Gunther,  Cat.  Fishes,  vii,  15, 1868  (Janos  River,  Chihuahua). 
Pantosteus  jarrovii.  Cope  and  Yarrow,  Zoology  Wheeler  Survey,  v,  674,  pi.  xxix,  figs.  2  and  2a,  1875, 

only  in  part  (San  Ildefonso  and  Taos,  New  Mexico). 

Habitat:  Bio  Grande  Basin. 

PANTOSTBtJS  VIRBSCENS  (Cope). 

Pantosteus  viresoens  Cope,  Zool.  Wheeler  Survey,  1875,  675  (Arkansas River,  Pueblo,  Colo.);  iUd,,  Jor- 
dan &.  Copeland,  Check  List,  1876,  156;  ibid,,  Jordan,  Bull.  U.  S.  Geol.  Surv.  Terr.,  iv,  416, 
1878  (Arkansas  River). 

Habitat :  Arkansas  Biver. 


FA5T06TKi:^  JCftDAXL 
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S^niipwisw  i;!jl»3;  CS  ool^r  ttt fan < :  iMii..  J^MiJbtt,  C^  lf>iafc.  X  V.  IS<89^  U;  «M.. 
S.  F18&  C«Nii.  for  125^  is^9t V  3t  ^iwl3&  v>>«»c«J^»tt  Ifii^ 


HjlMtat 


PkiL  S«e.  PlOfai.  1871.  w  1:SM;S»  vI^vv^  l^^^V 
Gcftit  Sfth  Lake  Basiiu 
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PAJROSTSSUS  DI8COBCU1U9  vO^P^X 
Cope,  HftTileii »  GipoL  $orT«(y  of  Wyo,^  l5?Wk  4$N  ytw^k  s%)MH'i«M«^  giiM'  v^HAi^Vw 

Mim^mwt  Mpkimut  Copew  Hmydcns  G«al.  S^iunr^y  oOT  Wjo..  181I\  4^5  vl^^^H^  tit^  t)l«^  Ki\%>«  V 
Fnatefrw  d^ipkimmM^  Joidui  A.  Copelaml^  ClM^ek  Liat.  lK7«k  196  vml»]uri^«l  1^  (M^ivM). 

BiiIL  IX,  U.  S.  Fish  Comm.  for  1S89  vl891\  '^  {J^h^  Riv«ar.  Uyfvium,  i\U^v  2    QuuwUt^  i^i^l 

UnoomiMligTe  rireis.  Delta,  Colo.;  Rio  do  1«»  AuinMia  »»il  Kio  VlorUU*  Ullna\|^s  INi^vV 
f  M»uomm9  hmrdms  Cope,  Hayden*s  G«ol.  Survey  of  Wyo.,  IKTCK  43B  (probuhl^'  Or^u  Kiv^  V 
PauiotUuMJarravH^  Cope  &.  Yanoir,  ZooL  Wbeel«r  Survey,  IK75,  tS74»  i«  |m«W  «m^  {^wM  Riv^t»  N,  Mm  mmI 

Tierrs  Amarilla,  N.  M.    The  fibres,  pL  xxix»  9  luid  t«,  MTt^  k\  pl#l^i»«), 
CalostowMu  di9eobolu9  Cope,  Ptoc.  Aiu;PhUo.  S4h\  Phila.  1874, 188;  iM.,  Pl»|it^plivrhi^  mul  lohlhy%4.  ^f 

Utah,  1874,  10  ("Zafii  River,  Ariiona;**  *^ Ariiona*');  %M.,  Vi\\^s^  YurmWiXtiiil  Whinai^r 

Survey,  1875,  677  (ZuQi  River,  N.  M. ;  <*  Ariioua  *'), 

Habitat:  Basin  of  the  (Colorado  Biver. 

In  the  appended  table  is  given  a  list  of  all  the  apeoinuMiH  of  tSmtant^HH  that  (HMI 
now  be  found  in  the  TJ.  S.  National  Museum,  toother  with  my  idoutifltn^tion  of  eaoh, 

All  the  sx)eciinen8  which  have  been  called  1\  jarrovii  that  I  havo  been  ablo  to  thai 
are  apparently  from  the  Bio  Grande  and  Utah  basins,  those  IVoiu  the  (bvnior  bolug  l\ 
plebeim  and  those  from  the  latter  P.  generosus. 

Those  reported  by  Cope  and  Yarrow  ft'om  the  Zufii  river,  New  Mexico),  mu  luit  he 
found,  but  were  most  likely  P.  disoobolw^  which  is  known  to  occur  there. 

There  are  seven  bottles  of  suckers  in  the  Museum,  hibeled  OatoMtomum  dimmholutit 
Three  of  these  lots  are  from  the  Colorado  Basin  and  are  ahnost  certainly  youiitf  Hpac^ 
imens  of  P.  discobolus.  They  have  been  regarded  by  Dr.  Jordan  an  the  young  of 
Catostomus  latipinnis;  but  I  find,  upon  comparing  them  with  small  HpeclmenH  of  hti- 
pinnis  ^m  the  Uncompahgre  and  Sevier  rivers,  that  the  fontanelle  is  more  nearly 
obliterated,  the  lower  lip  is  broader  and  Ichk  deeply  incised,  and  the  cartilaginous 
sheath  much  more  developed  than  in  latipinnis.  Furthermore,  they  are  not  dlstiu* 
guishable  by  me  from  specimens  of  what  haslieen  calle<l  P,  delphinus  of  the  same  Hiiee 
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from  the  Uncompahgre  River.  The  cartilaginous  sheath  is  quite  as  well  deve]oi)ed, 
the  scales  are  equally  small^  and  the  foutanelle  is  as  imperfe^ct. 

All  the  other  specimens  in  the  Museum  labeled  Catostotnus  discobolus  were  col- 
lected by  Gapt.  Bendire,  in  Lapwai  Creek^  Idaho,  which  is  in  the  Snake  Bi\er  Basin, 
and  are  undoubtedly  the  young  of  Oatostomus  catostomus. 

The  specimens  collected  at  Amarilla,  N.  Mex.,  by  Dr.  Yarrow  have  the  caudal 
peduncle  a  little  deeper  than  in  other  specimens  of  discobolus  with  which  I  have  com- 
pared them,  but  they  are  certainly  not  generosus;  they  may  possibly  be  plebeiv^Sj  but 
are  most  likely  discoboltts. 

According  to  this  view,  Prof.  Cope's  types  of  F.jarrovii  from  the  Bio  Grande  are 
plebeiusj  those  from  the  Utah  basin  are  generosus^  and  those  (if  any)  from  the  Colo- 
rado basin  are  discobolus.  All  these  specimens  are  small  and  some  of  them,  partic- 
ularly those  said  to  be  from  Zuni,  are  in  such  poor  condition  as  to  render  certain 
identification  impossible.   Jt  is  possible  that  the  locality  labels  have  been  confused. 

In  P.  discobolus  the  lower  lip  is  somewhat  broader  and  the  tubercles  smaller 
than  in  plebeius  and  generosus.  It  bears  a  close  external  resemblance  to  C.  latipinnisy 
especially  in  the  general  shape  of  the  body,  the  slender  caudal  peduncle,  and  the  small, 
subequal  scales,  but  the  eye  is  smaller. 

lAst  ofgpecimens  of  Pantosteus  now  found  in  U,  S.  Rational  Museum. 
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No. 


20913 
10758 
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27080 
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(3029); 
41645< 

(3047): 
41659< 
15783 
12914 
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30807 
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260 

256 

F.C. 

(3006)1 
41624 

(3027), 
41631 

(3020); 
41627" 


No.  ofi  When 
fipeci-l  col- 
meiMi.tected 


16  '  1873 
1     1874 

4  ,  1872 
1     1851 

5  1851  i 
30  '  1874 

5     1874  ' 
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1874 
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1 

1874 

IS 

1889 

13 

1889 
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4 
4 
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1873 
1873 
1873 
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1 

1873 
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1 

1881 
1881 

2 

1854 

3 

1854 

25 
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1889 

15 

1889 

Collector, 

Dr.H.C.  Yarrow.... 

,  C.E.Aik«ii 

I  Yarrow  St.  H«njiliaw 

J.H.Clark 

<Ui 

Dr.  H.C.  Yarrow.... 

Cope^Sbedd 

Dr.H.C.  Yarrow.... 


do 

Lieut.  Beale 

Jordao  &  Evermann. . 

do 

H.  W.  HeoBhaw 

Dr.  C.  G.  Newberry. .. 


Locality. 


Name  under  whicb  entered 
in  National  Museum. 


Identification. 


'*  Amarilla.  N.  Mex". 

Arkanaaa  River,  Pa- 

eblo,  Colo. 
Prove,  Utah 


Rio  Kimbres,  Lake 
Gasman,  Chihuahua. 

Rio  Mimbren,  Lake 
Gazman. 

"Rio  Grande.  U  de 
Fonw." 

Nutrias,  Colo 


ti 


.do 


Yarrow  Se,  Henahaw 
H.W.Hen8haw 


P.Madaen 

Jordan  &.  Madaen. 


Dr.  C.  B.  Kenneriy 

Lieut  E.  P.  Beckwith. 

Jordan  &.  Evermann. . 

do 

do 


New  Mexico 
...do 


CljodeGaUo,N.Mex.. 
5Rio  Grande,  Alamosa, 
>    Ck>lo. 

5  Rio  Conejos,  Alamosa, 
I    Ck>lo. 

Zuni,  N.Mex 

•'Arizona" 

do 

Prove,  Utah 


Pantostens  generosus,  i»art 

of  the  types  of  P.  jarro\ii. 
Pantosteus    ipizraaniensis, 

type  of  P.  viresoena. 
Pantostens  generosus,  types 

of  P.  platyrhynchuB.' 
Pantostens  plebeius  (type 

of  Catostomus  plebeius). 
Pantostens  plebeius,  types. . 

Pantostens  generosus,  part 
of  types  of  P.  jarrovii. 

Pantosteus  generosus,  |>art 
of  types  of  P.  jarrovii.  ( ?) 

Pantostens  generosus,  part 

of  types  of  P.  jarrovii. 
do 

Pantosteus  generosns 

>Pantosteas  plebeins 


Zuni, N.Mex.   (Local- 
ity probably  wrong.) 

Utah  Lake 

Utah  Lake,  Prove, 
Utah. 

Rio  Janos,  Lake  Guz- 
man, Chihuahua. 

Cottonwood  Creek, 
Utah. 

Prove,  Utah 


(Uncompahgre  River, 
I    Delta,  Colo. 

Jordan  River,  Utah. . . 


.do. 


Catostomus  discobolus 

do 

do 

Pantosteus  generosus,  part 
of  the  types  of  P.  jarrovii. 
do 


Pantostens  generosus. 
do 


Pantosteus  guzmaniensis 
(type  of  Acomns  guzman- 
iensis). 

Pantosteus  generosus  (type 
of  Acomns  generosus). 


Pantosteus  gene^ans. 

>PantosteaB  delphinus. 
Pantosteus  generosus. 


Pantosteus  discobolus. 
Pantostens  viresoens. 
Pantosteus  generosus. 
Pantosteus  plebeius. 

Da 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Pantosteus  discobolus. 

Do. 

Do. 
Pantostens  generosus. 

Do. 

Do. 
Do. 

Pantosteus  plebeius. 
Pantosteus  generosus. 

Do. 

Pantosteus  discobolus. 
Pantostens  generosns. 


V, 


Washington,  January  25^  1893. 
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to  Chicago,  Chicago  to  Cheyenne  or  to  Mobile,  or  from  'Sew  York  to  Jaclcsonyillev 
Fla.  The  resident  of  the  western  part  of  Texas  is  nearer  San  Diego,  CaL,  than  to 
his  own  State  capital,  or  more  than  200  miles  closer  to  the  Pacific  than  to  theOnlf  of 
Mexico.  It  extends  through  more  than  10  degrees  of  latitude  (25o  50^  to  dOo  30^  N.) 
and  through  more  than  13  degrees  of  longitude  (93o  20'  to  106^  40"  W.). 

CLIMATE. 

The  climatic  conditions  presented  by  a  region  so  vast  as  this  must  necessarily  be 
very  diverse.  The  State  has  been  divided  into  five  climatic  and  topographic  divisions, 
as  follows: 

1.  The  cocLst  plain  regiJim. — ^This  includes  a  strip  along  the  coast  and  extending 
back  from  150  to  200  miles,  the  western  boundary  being  marked  approximately  by  a 
line  drawn  through  Laredo,  San  Antonio,  Austin,  Palestine,  and  Texarkana.  Immedi- 
ately along  the  coast  it  is  more  or  less  marshy,  and  the  elevation  nowhere  probably 
exceeds  500  feet.  This  region  receives  an  abundance  of  rainfall;  at  Oalveston  it 
amounts  to  52  inches  and  at  Palestine  to  47  inches. 

2.  The  black  prairie  region. — ^Tbis  is  a  narrow  belt  running  parallel  with  the  coast 
plain,  and  is  chiefly  characterized  by  the  rich  black  soil  of  the  undulating  prairie. 
The  elevation  is  300  to  700  feet,  and  the  mean  annual  rainfall  is  probably  not  over  35 
inches. 

3.  The  central  region, — ^The  central  region  extends  westward  from  the  longitude  of 
Denison  to  the  eastern  escarpment  of  the  Llano  Estacado  and  southwest  to  the  moun- 
tains of  the  Trans-Pe-cos  region.  In  its  northern  part  are  forests  of  stunted  growth 
called  ^' cross  timbers,"  which  lie  between  the  Bed  and  Brazos  rivers.  Westward, 
between  the  one  hundredth  meridian  and  the  escarpment  of  the  Llano,  are  the  ^'red 
beds,"  a  gypsiierous  region  not  unlike  that  just  east  of  the  Black  Hills  in  South  Dakota. 
The  southern  portion  of  the  central  is  a  broken  country  of  limestone  formation,  and 
in  some  pai-ts  devoid  of  streams.  The  altitude  of  this  region  is  from  700  to  2,500  feet, 
and  the  annual  rainfall  is  probably  about  25  inches. 

4.  The  Llano  Ustacado, — The  Staked  Plains  extend  from  near  the  Canadian  Biver 
on  the  north  to  the  thirty-second  parallel  on  the  south.  This  is  an  immense  plateau  with 
a  gentle  inclination  from  northwest  to  southeast.  The  elevation  above  the  Gulf  is  from 
2,600  to  4,800  feet.  They  extend  from  the  Pecos  region  in  New  Mexico  eastward  to  near 
the  one  hundred  and  first  meridian,  where  they  are  terminated  by  a  bold  escarpment  on 
the  northeast,  east,  and  southeast.  On  the  eastern  side  extensive  canyons  penetrate  the 
Plains  to  various  distances,  running  from  northwest  to  southeast,  in  a  line  with  the  dip  of 
the  strata.  The  Colorado,  Brazos,  and  Bed  rivers  all  have  their  sources  in  the  Plains 
with  numerous  branches  extending  into  them  a  greater  or  less  distance,  some  of  them 
as  far  as  100  miles.  These  canyons  are  the  work  of  erosion,  and  no  greater  force  was 
required  than  that  now  <it  work.  When  once  the  upper  stratum  is  broken  and  the 
water  begins  to  flow  over  the  soft  beds  below,  the  channel  is  cut  deeper  each  year 
until  the  present  deep  canyons  have  resulted;  all  have  flowing  streams  in  them, 
coming  from  the  water-bearing  stratum  lying  at  the  bottom  of  the  Tertiary  formation. 
The  sides  of  these  canyons  are  usually  precipitous,  and  they  are  consequently  difficult 
to  cross.  At  various  places  in  the  Plains  are  permanent  lakes  of  greater  or  less  area, 
some  fresh  and  some  salt.  Besides  these  there  are  numerous  depressions  or  basins  in 
which  water  collectH  during  the  rainy  season  and  remains  for  several  months.  These 
lakes  often  cover  several  hundred  acres. 
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BY  BARTON  W.  EVERMANN  AND  WILLIAM  C.  KENDALL. 


INTRODUCTION. 

During  the  months  of  November  and  December  of  1891,  Prof.  Bvermann  was 
engaged,  under  the  direction  of  the  Commissioner  of  Fish  and  Fisheries,  Col.  Marshall 
McDonald,  in  making  certain  investigations  looking  toward  the  establishment  of  a  fish- 
cultural  station  at  some  point  in  the  State  of  Texas.  While  carrying  on  these  investi- 
gations, extensive  collections  of  fishes  were  made  at  various  places,  particularly  at 
Galveston  and  Corpus  Christi  on  the  coast,  and  in  the  vicinity  of  Houston,  Pales- 
tine, San  Antonio,  New  Braunfels,  and  San  Marcos  in  the  interior.  The  report*  upon 
the  s{)ecific  object  of  this  work  was  published  May  25, 1892.  f  his  report  contained, 
in  addition,  the  results  of  the  studies  of  the  species  of  Cyprinidas  and  Cyprinodontidw 
contained  in  the  collections.  Other  duties  in  connection  with  the  fur-seal  investiga- 
tions in  the  North  Pacific  and  Bering  Sea  have  delayed  until  now  the  completion  of 
the  report  upon  the  remaining  species.  When  these  came  to  be  studied,  it  was  decided 
to  bring  together  all  that  is  known  to  date  regarding  the  fishes  of  Texas  and  the  Bio 
Grande  Basin,  particularly  respecting  their  geographic  distribution  in  that  region. 
The  present  paper  has,  therefore,  beea  made  to  include  all  the  species,  both  salt  and 
fresh  water,  which  have  ever  been  reported  from  that  region,  so  far  as  we  have  been  able 
to  learn.  Geographically,  the  paper  is  made  to  include  not  only  the  State  of  Texas,  but 
all  those  portions  of  Colorado,  New  Mexico,  and  Mexico  which  belong  in  the  hydro- 
graphic  basin  of  the  Bio  Grande. 

THE  GEOGRAPHY  OF  TEXAS. 
EXTENT. 

The  area  of  Texas  is  265,780  square  miles,  which  is  about  9  per  cent  of  the  entire 
United  States.  Texas  is  equal  to  the  combined  areas  of  Maine,  New  Hampshire, 
Vermont,  Massachusetts,  Bhode  Island,  Connecticut,  New  York,  Pennsylvania,  New 
Jersey,  Delaware,  Maryland,  Virginia,  and  Ohio,  and  is  nearly  2J  times  as  large  a^s 
all  Great  Britain  and  Ireland.  It  is  over  800  miles  in  greatest  length  and  is  nearly 
as  wide  from  east  to  west.    Its  greatest  length  is  as  great  as  the  distance  from  Boston 


'Report  of  the  Commisisioncr  of  Fish  and  Fisheries  respecting  the  establishment  of  Fish-Cultiiral 
Stations  iu  the  Rocky  Mountain  Region  and  Gulf  States.  Senate  Mis.  Poc.  No.  65,  Fifty-second  Con- 
gress, first  session.  Pages  i  to  iv  and  1  to  88;  plates  i  to  xxxvi.  [This  report  was  snbsequently 
reprinted  as  Articles  1  and  2  of  the  Bulletin  of  the  U.  S.  Fish  Commission  for  1891.] 
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Uf  Chicago,  Chicago  to  Cheyenne  or  to  MobUe,  or  from  New  York  to  JacksonTille, 
Fla.  The  resident  of  the  western  part  of  Texas  is  nearer  San  Diego,  CaL,  than  to 
his  own  State  capital,  or  more  than  200  mUes  closer  to  the  Pacific  than  to  theGnlf  of 
Mexico.  It  extends  through  more  than  10  degrees  of  latitude  (25^  50'  to  36^  30^  N.) 
and  through  more  than  13  degrees  of  longitude  (03o  20'  to  106°  40'  W.). 

CLIMATE. 

The  climatic  conditions  presented  by  a  region  so  vast  as  this  must  necessarily  be 
very  diverse.  The  State  has  been  divided  into  five  climatic  and  topographic  divisions, 
as  follows: 

1.  The  coast  plain  regUm. — ^This  includes  a  strip  along  the  coast  and  extending 
back  from  150  to  200  miles,  the  western  boundary  being  marked  approximately  by  a 
line  drawn  tlirough  Laredo,  San  Antonio,  Austin,  Palestine,  and  Texarkana.  Immedi- 
ately along  the  coast  it  is  more  or  less  marshy,  and  the  elevation  nowhere  probably 
exceedn  500  feet.  This  region  receives  an  abundance  of  rainfall;  at  Galveston  it 
amounts  to  52  inches  and  at  Palestine  to  47  inches. 

2.  The  blanch  prairie  region, — ^This  is  a  narrow  belt  running  parallel  with  the  coast 
plain,  and  is  chiefly  characterized  by  the  rich  black  soil  of  the  undulating  prairie. 
The  elevation  is  300  to  700  feet,  and  the  mean  annual  rainfall  is  probably  not  over  35 
inches. 

3.  The  central  region. — ^The  central  region  extends  westward  from  the  longitude  of 
Denison  to  the  eastern  escarpment  of  the  Llano  Estacado  and  southwest  to  themoun- 
tainn  of  the  Trans-Pecos  region.  In  its  northern  part  are  forests  of  stunted  growth 
called  ''cross  timbers,"  which  lie  between  the  Bed  and  Brazos  rivers.  Westward, 
between  the  one  hundredth  meridian  and  the  escarpment  of  the  Llano,  are  the  ''red 
beds,"  a  gypsiferous  region  not  unlike  that  just  east  of  the  Black  Hills  in  South  Dakota. 
The  southern  portion  of  the  central  is  a  broken  country  of  limestone  formation,  and 
in  some  parts  devoid  of  streams.  The  altitude  of  this  region  is  from  700  to  2,500  feet, 
and  the  annual  rainfall  is  probably  about  25  inches. 

4.  The  Llano  Egta4)ado, — The  Staked  Plains  extend  from  near  the  Canadian  Eiver 
on  the  north  to  the  thirty-second  parallel  on  the  south.  This  is  an  immense  plateau  with 
a  gentle  inclination  from  northwest  to  southeast.  The  elevation  above  the  Gulf  is  from 
2,600  to  4,800  feet.  They  extend  from  the  Pecos  region  in  New  Mexico  eastward  to  near 
the  one  hundred  and  first  meridian,  where  they  are  terminated  by  a  bold  escarpment  on 
the  northeast,  east,  and  southeaHt.  On  the  eastern  side  extensive  canyons  penetrate  the 
Plains  to  various  distances,  running  from  northwest  to  southeast,  in  a  line  with  the  dip  of 
the  strata.  The  Colorado,  Brazos,  and  Ked  rivers  all  have  their  sources  in  the  Plains 
with  numerous  branches  extending  into  them  a  greater  or  less  distance,  some  of  them 
as  far  as  100  miles.  These  canyons  are  the  work  of  erosion,  and  no  greater  force  was 
required  than  that  now  4it  work.  When  once  the  upper  stratum  is  broken  and  the 
water  begins  to  flow  over  the  soft  beds  below,  the  channel  is  cut  deeper  each  year 
until  the  present  deep  canyons  have  resulted^  all  have  flowing  streams  in  them, 
coming  from  the  water-bearing  stratum  lying  at  the  bottom  of  the  Tertiary  formation. 
The  sides  of  these  canyons  are  usually  precipitous,  and  they  are  consequently  difficult 
to  cross.  At  various  places  in  the  Plains  are  permanent  lakes  of  greater  or  less  area, 
some  fresh  and  some  salt.  Besides  these  there  are  numerous  depressions  or  basins  in 
which  water  collects  during  the  rainy  season  and  remains  for  several  months.  These 
lakes  often  cover  several  hundred  acres. 
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All  the  rivers  along  the  eastern  side  of  the  Plains  are  supplied  from  springs, 
mostly  from  the  base  of  the  Cretat^eous  and  Tertiary,  but  in  some  instances  from  the 
Triassic.  Many  of  these  springs  are  quite  large  and  in  them  are  found  some  fishes. 
The  streams  running  from  them,  in  many  ciises,  entirely  disappear  in  the  ground 
during  the  dry  season,  while  others  dry  up,  except  in  places  where  the  water  stands  in 
holes  or  deep  pools,  in  some  of  which  fishes,  such  as  catfish,  sunfish,  cjrprinoids,  and 
cyprinodonts,  are  found  in  abundance.  It  has  been  estimated  that  not  less  than 
13,000,000  gallons  of  water  flow  over  the  falls  of  White  River  daily,  yet  nearly  the 
entire  amount  sinks  into  the  ground  within  a  few  miles  below  the  falls. 

The  soils  of  the  Staked  Plains  have  been  derived  principally  from  the  underlying 
materials  of  the  late  Tertiary.  In  late  Tertiary  times  the  region  where  the  Staked 
Plains  now  are  was  an  inland  sea,  bounded  on  the  east  and  south  by  the  Cretaceous 
formation,  and  on  the  west  by  the  rang^  of  mountains  west  of  the  Pecos  River. 
During  the  early  part  of  this  Tertiary  time  there  was  great  erosion  of  the  Cretace- 
ous and  Triassic,  and  this  material  of  sand  and  clay  was  deposited  in  this  inland 
Tertiary  sea  until  finaUy,  when  it  was  drained  of  its  waters,  there  was  left  a  series 
of  beds  of  this  Tertiary  material  varying  from  10  to  12  feet  on  the  south  to  300  feet 
on  the  north,  composed  of  sandy  clays  in  alternate  beds  of  stratification,  but  none  of 
them  so  compact  as  to  be  impervious  to  water.  Whenever  these  strata  are  exposed 
to  atmospheric  influences  their  material  readily  disintegrates  and  forms  a  soil  quite 
homogeneous  throughout  the  entire  area  of  the  Plains.  This  soil  is  comi>osed  chiefly 
of  sand  and  clay  with  considerable  alkali,  and,  being  easily  eroded,  of  course  materi- 
ally affects  the  purity  of  the  streams  during  the  rainy  season.  While  there  is 
but  little  woody  vegetjition  on  the  Llano,  the  region  is  by  no  means  a  desert — buncb, 
gramma,  and  mesquit  grasses  grow  with  luxuriance  and  render  the  Plains  valuable 
for  grazing. 

The  following  table  gives  the  temperature  at  three  different  places  on  the  Plains: 

Table  showing  annual  mean  temperature  on  the  Staked  Plains  in  Texas. " 


Station. 


Fort  Elliott... 
Moant  Blanco 
Midland 


Eleva- 
tion. 

Jan. 

Feb. 

Mar. 

46.0 
54.3 
52.1 

April. 

May. 

2,500 
3,800 
2,775 

1 

30.6 
43.7 
39.3 

36.0 
46.3 
46.9 

55.6 
61.0 
64.3 

63.8 
72.6 
77.5 

June.    Jul3\  '  Aug.    Sept. 


73.0  !  77.0 
76.8  '  78.9 
80. 0  '    84. 2 


74.7 
81.  u 
81.1 


I 


68.2 
73.0 
73.3 


Oct. 


56. 8 
61.2 
61.5 


Nov. 

Dec. 

An- 
nual. 

42.5 
50.6 
48.0 

344 
40.6 
41.7 

54.8 
61.7 
62.3 

The  annual  rainfall  is  about  20  inches,  the  greater  part  of  which  falls  during  the 
summer  months.    The  season  of  greatest  drought  is  during  the  winter  mouths. 

o.  The  TranS'PecoH  region. — This  embraces  all  that  portion  of  Texas  lying  between 
the  Pecos  and  the  Bio  Grande,  and  has  an  average  width  of  about  150  miles  and  an 
average  length  of  over  250  miles ;  its  area  is,  therefore,  considerably  greater  than  that  of 
the  State  of  Maine.  The  only  true  mountains  in  Texas  are  in  this  region,  the  principal 
ranges  being  the  Guadalupe,  Limpia,  and  Quitman  mountains.  The  general  elevation 
is 3,000  to  5,000  feet  above  the  sea,  but  some  peaks  rise  much  higher.  Guadalupe  Peak 
is  9,000  feet  and  Limpia  Peak  8,000  feet.  The  summits  of  most  of  these  mountains  are 
covered  with  agood  growth  of  timber,  the  principal  trees  represented  being  three  species 
of  pine  {Pinus  panderosa,  P.  flexiliSj  and  P.  edulis),  some  of  which  grow  to  good  size. 


*For  thiB  table  and  much  of  what  is  here  given  re^^arding  the  climate  and  geography  of  the 
western  part  of  Texas  we  are  indebted  to  the  various  reports  of  the  Texas  Geological  Survey. 
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The  Traus-Pecos  region  is  said  to  be  poorly  watered;  the  annual  rainfall  is  prob- 
ably  less  than  20  inches  (not  over  13  inches  at  El  Paso),  and  the  streams  are  small 
and  periodic  in  their  flow.  There  are  a  good  many  springs  in  various  parts  of  the 
region  whose  waters  do  not  in  every  case  reach  the  Pecos  or  the  Rio  Grande,  but  are 
lost  in  the  ground  or  by  evaporation. 

It  thus  appears  that,  climatically  as  well  as  geographically,  Texas  is  almost  all 
kinds  of  a  State.  While  the  coastal  region  receives  an  abundance  of  rainfall,  there  is 
a  gradual  decrease  in  the  amount  of  precipitation  as  we  go  westward.  From  a  mean 
annual  rainfall  of  52  inches  at  Galveston  on  the  coast,  the  decrease  is  more  or  less 
gradual  until  at  El  Paso,  in  the  most  western  part  of  the  State,  the  amount  does  not 
exceed  13  inches.  The  records  also  show  considerable  variation  in  different  years, 
the  amount  sometimes  falling  as  low  as  10  inches  in  the  western  part  of  the  State. 

The  temperature  of  course  varies  greatly  in  different  sections  of  the  State.  l?'ort 
Ringgold,  situated  on  the  Rio  Grande  something  over  100  miles  above  its  mouth,  has 
the  reputation  of  being  the  hottest  place  in  the  United  States  except,  perhaps.  Fort 
Yuma  and  Key  West.  The  mean  annual  temperature  at  Fort  Jtinggold  is  about  73°, 
at  El  Paso  63o,  at  Galveston  70o,  and  at  Fort  Elliott  54°. 

The  prevailing  winds  are  southerly  or  southeasterly,  and  blowing  constantly 
across  the  State  do  much  toward  rendering  the  summers  endurable  even  in  the  hottest 
parts  of  the  State. 

VEGETATION. 

The  flora  of  Texas  is  greatly  diversified.  In  the  northeast  and  eastern  x)ortions 
there  are  heavy  pine  forests,  like  those  of  the  neighboring  States  of  Louisiana  and 
Arkansas.  This  does  not  extend,  however,  much  beyond  the  Colorado  River,  and 
only  on  its  lower  course.  In  the  vicinity  of  Galveston,  or  rather  back  from  Galveston 
some  miles,  there  is  considerable  timber  along  the  streams  and  an  occasional  pine 
forest.  Among  the  trees  seen  near  ISTicholstone  are  pine,  three  species  of  oak,  elm, 
cedar,  mulberry,  ash,  box-elder,  hackberry,  cherry,  and  holly  ^  one  of  the  most  striking 
features  of  the  flora  here  is  the  vast  amount  of  Spanish  moss  ( Tillandsia  usneoid^) 
covering  the  oaks  along  Dickinson  Bayou.  Most  of  these  species  of  trees  were  seen  also 
about  Houston.  The  pine  forests,  however,  were  more  extensive  about  Houston  and 
along  Clear  Greek,  where  were  to  be  seen  a  good  many  magnolias  and  an  occasional 
persimmon  tree.    The  Spanish  moss  was  less  common  here  than  at  Nicholstone. 

The  Black  Prairie  belt  has  few  trees  except  along  the  streams,  where  there  is  a 
good  growth  of  cotton  wood,  pecan,  cypress,  oaks,  and  numerous  species  of  shrubs. 
About  San  Marcos,  New  Braunfels,  and  San  Antonio  these  trees  are  abundant.  The 
oaks  and  other  trees  situated  in  the  valleys  along  the  streams  were  thickly  overgrown 
with  Tillandsia  unneoidesj  but  on  tlie  higher  lands  about  New  Braunfels  and  between 
San  Antonio  and  Corpus  Ohristi  there  are  considerable  clumps  of  oaks  which  are  pro- 
fusely covered  with  another  epiphyte,  Tillandsia  recurvata.  West  of  the  Black 
Prairie  the  timber  is  scrubby  and  of  little  value  except  for  fuel.  The  river  valleys  do 
not  differ  materially  from  those  parts  lying  in  the  Black  Prairie  region. 

Below  El  Paso  the  valley  of  the  Rio  Grande  widens  out  into  a  great  plain,  which 
is  covered  near  the  river  with  cottonwoods,  willows,  and  a  species  of  ash.*    On  the 


*MoHt  of  the  facts  regarding  the  vegetation  of  this  region  have  been  taken  from  Dr.  Havard's 
yaUial>Ie  Report  on  the  Flora  of  Western  and  Southern  Texas.    Proc.  U.  S.  Nat.  Mus.,  1885,  449-&33. 
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higher  ground  the  mesqnit  Is  abundant  and  the  screw-bean  {Prosopis  pubea- 
oww)  or  tarnillo  of  the  Mexicans  is  very  common.  Further  down  the  Bio  Orande  the 
cottonwoods  become  less  abundant,  but  the  mesquit  and  the  other  shrubby  vegeta- 
tion increase,  while  still  lower  down  the  valley  black  willow  {Salix  niger)^  the  long- 
leafed  willow  {Salix  longifolia)y  water  elm  ( Ulmus  crassifolia),  green  ash  (Fraxint^ 
berlandierictna),  which  grows  2  to  3  feet  in  diameter  and  40  to  50  feet  high,  and  several 
other  species  of  smaller  trees  and  shrubs  are  abundant.  On  the  lower  Eio  Grande 
and  along  the  coast  toward  Corpus  Christi  are  but  few  trees  or  bushes  of  any  con- 
siderable size.  The  most  important  are  the  shrubby  mesquit,  huisache  {Acacia 
fame9iana)j  retama  {ParJcinsonia  aculeata)^  ebony,  Texas  persimmon^  hackberry,  and 
black  willow.  This  is  the  region  of  the  chaparral,  great  areas  being  covered  with  a 
scraggy,  interlocking  mass  of  shrubs  all  more  or  less  thorny,  or  with  stiff,  spiny 
branches,  the  whole  being  almost  impenetrable.  According  to  Dr.  llavard  the  princi- 
pal species  represented  are  mesquit,  granjeno,  Texas  persimmon,  junco  {Kceherlinia 
8pinosa)j  coyotillo.  Acacia  amenta<}eaj  Acacia  flexicaulisj  Gondulia  ohotrifoliaiaj  Castela 
nichohonij  Xanthoxylum  pierota^  Lippia  lycioidesy  Berberis  trifoliata^  and  Lantaim 
camara.  Among  and  over  these  grow  such  vines  as  Anredera  scandens,  Vitis  incisa^ 
Strjania  hrachycarpay  and  Majoimowiczia  lindheimeri. 

Cactacecs  are  of  course  abundant  nearly  everywhere  on  the  uplands  of  Texas. 
Among  the  more  common  are  several  species  of  Mamillaria  {ma^cromeris,  meicaniha^ 
iuberculagay  and  heyderi)^  the  strawberry  cd.ctus  {Cereus  stramineus),  other  species  of 
Cereu8  {chlaranthtiSj  paucispinusj  and  ennea^ianthus)^  three  species  of  Echinocactus 
{longehamatusj  Jforizonthalonius^  and  intertextus),  and  several  species  of  Opuntia  (such  as 
frulescenSyarborescenSy  Btudgrahami).  Another  conspicuous  plant  of  southwestern  Texas 
is  the  Mexican  lechuguilla  or  agave  {Agave  hetera'Cantha)^  which  is^  found  covering  the 
limestone  regions  of  that  part  of  the  State  in  impenetrable  masses.  The  Texas  mescal 
{Agave  wislizeni)  and  the  Mexican  maguey  {Agave  americana)  are  also  common  and 
conspicuous  plants  in  this  region.  On  the  high  mesa  lands  of  southern  and  western 
Texas  (but  not  on  the  Llano  Estacado)  the  Spanish  bayonet  {Yucca  baccata)  is 
abundant;  in  places  it  grows  to  a  height  of  25  to  30  feet,  is  a  foot  or  more  in  diame- 
ter, and  is  the  most  characteristic  plant  of  the  wide  sloi>es  leading  up  to  the  bases  of 
the  mountains. 

DRAINAGE. 

Texas  is  drained  by  the  Arkansas,  the  Ked,  and  the  Bio  Grande,  together  with 
a  large  number  of  smaller  streams  which  reach  the  Gulf  at  various  points  along  the 
400  miles  of  coast  line  which  the  State  possesses.  The  Kio  Grande  and  the  Arkansas 
have  their  headwaters  not  far  from  each  other  in  a  limited  district  in  Colorado  and 
New  Mexico,  but  they  reach  the  sea  through  mouths  a  thousand  miles  apart.  The 
most  northern  counties  in  the  Panhandle  of  Texas  are  drained  by  the  Korth  Fork  of 
the  Canadian  River,  while  those  lying  next  south  are  drained  by  the  South  Fork  of 
the  Canadian,  both  belonging  to  the  Arkansas  system. 

The  portion  of  the  State  which  belongs  to  the  Arkansas  basin  has  an  area  of  about 
12,000  square  miles.  The  South  Fork  of  the  Canadian  rises  in  the  Eocky  Mountains, 
in  the  northeastern  part  of  New  Mexico  not  far  from  the  headwaters  of  the  Pecos,  and 
flows  entirely  across  the  Panhandle  in  the  northern  part  of  the  Llano,  through  which 
it  has  cut  a  deep  canyon.  This  river  is  about  900  miles  long,  but  is  in  most  of  its 
coarse  a  rather  shallow  stream* 
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The  Bed  Biver  is  by  far  the  most  important  stream  of  northern  Texas.  It  has 
its  sources  in  the  northern  and  northeastern  portions  of  the  Llano  Estacadoy  forms  the 
northern  boundary  of  Texas  through  six  degrees  of  longitude  (from  the  one  hundredth 
to  the  ninety-fourth  meridian),  and  has  a  total  course  of  more  than  1,600  miles.  Its 
hydrographic  basin  contains  over  97,000  square  miles,  the  greater  part  of  which,  how- 
ever, is  outside  of  Texas.  Most  of  the  upper  heads  of  the  Bed  Biver  in  the  Panhandle 
are  said  to  afford  a  constant  supply  of  good  pure  water,  and  some  of  them  are  well 
shaded  with  cotton  woods.  Further  down  much  of  the  water  sinks  in  the  ground  or  is 
lost  by  evaporation,  and  the  stream  becomes  small  or  even  dry  at  times.  There  is  also 
less  timber  along  this  part  of  its  course.  Its  principal  tributaries  here  are  the  Pease 
and  Big  Wichita  rivers,  which  rise  near  the  eastern  escarpment  and  run  through  arid, 
treeless  plains  with  occasional  clumps  of  hackberry,  willow,  and  cottonwood  in  the 
side  canyons.  The  Big  Wichita  is  said  to  be  well  timbered,  however,  near  its  mouth. 
Below  the  mouth  of  the  Big  Wichita,  the  southern  tributaries  of  the  Bed  Biver  are  aU 
very  short  and  unimportant,  the  divide  between  the  Bed  Biver  basin  and  those  of  the 
Sabine,  Trinity,  and  Brazos  being  well  up  toward  the  Bed.  The  only  stream  of  any 
importance  which  the  Bed  Biver  receives  from  Texas  below  the  Wichita  is  Sulphur 
Biver  in  the  extreme  northeast  part  of  the  State,  and  which  is  about  200  miles  long. 
The  Bed  Biver  is  subject  to  great  variation  in  the  amount  of  water  which  it  carries, 
according  to  the  rainfall.  In  winter  and  spring  it  is  frequently  a  raging  torrent  of 
muddy  water  spreading  far  beyond  its  banks,  while  in  the  fall  it  is  reduced  to  a 
stream  of  insignificant  proportions  in  its  upper  and  middle  portions. 

The  Sabine  Biver,  which  'forms  fche  eastern  boundary  of  Texas  for  about  200 
miles,  is  an  important  stream  500  miles  long,  having  its  rise  in  the  northeastern  part 
of  the  State  only  a  few  miles  from  the  Bed  Biver. 

The  Neches,  San  Jacinto,  Trinity,  Brazos,  Colorado,  Guadalupe,  San  Antonio, 
and  !Nueces  rivers  are  the  principal  streams  of  Texas  which  lie  wholly  within  the 
State.  All  of  these  rise  in  the  central  or  western  part  of  the  State  and  flow  south- 
east in  approximately  parallel  courses  to  the  Gulf  of  Mexico.  The  Trinity,  Brazos, 
and  Colorado  are  each  about  1,000  miles  long  and  are  streams  of  much  importance; 
like  all  the  others  of  this  State,  however,  they  are  subject  to  great  floods  and  periodic 
droughts.  In  the  Cretaceous  limestone  belt  running  through  the  State  near  San 
Antonio,  New  Braunfels,  San  Marcos,  and  Austin  are  found  numerous  springs  of  enor- 
mous size.  Each  of  the  cities  just  named  has  in  its  immediate  vicinity  one  or  more  of 
these  remarkable  springs.  The  temperature  of  the  water  in  all  these  springs  seems 
to  be  about  the  same  and  does  not  vary  greatly  from  75°  throughout  the  year. 

In  the  narrow  Quaternary  belt  of  the  coastal  region  are  numerous  short  tidal 
streams,  usually  locally  known  as  bayous.  These  are  frequently  quite  deep  and  are 
navigable  for  small  boats  for  much  of  their  length.  Their  banks  are  generally  well 
wooded  and  their  waters  well  filled  with  the  species  of  fish  common  to  lowland, 
coastal  streams.  About  their  mouths  are  found  many  of  the  most  important  food- 
fishes  of  the  coast.  The  water  in  these  bayous  is  usually  warm,  frequently  quite 
muddy,  and  always  more  or  less  stained  from  the  vegetation  growing  in  it.  The 
shores  and  bottoms  are  in  most  places  made  up  of  soft  mud,  and  snags  and  logs  are 
abundant. 
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The  following  analysis  of  the  Bio  Grande  water  is  given  in  the  same  bulletin,  bat 
it  is  not  stated  just  when  or  where  the  sample  was  obtained: 


Analysis  of  Rio  Grande  water. 


Suspended  matter  (inorganic) 

Total  residue  in  clear  water 

Organic  and  volatile  matter 

Total  soluble  matter 

Lime 

Sulphuric  acid  (anhydrous) 

Alkaline  chlorides 

Silica,  iron,  and  alumina  not  determined 


Grains  per 
gallon. 


08.65 
40.65 
5.05 
20.16 
4.65 
3.23 
1.77 


This  water  when  collected  was  very  muddy,  hence  the  large  amount  of  suspended 
inorganic  matter.  The  area  of  the  Eio  Grande  basin  is  about  240,000  square  miles. 
The  only  tributaries  of  any  size  from  the  United  States  are  the  Pecos  and  Devil  rivers. 
The  Pecos  rises  in  New  Mexico  and  runs  approximately  due  south,  then  southeast  for 
about  800  miles,  the  greater  part  of  which  distance  is  through  an  arid  table  land  nearly 
destitute  of  timber.  Devil  Eiver  is  a  much  smaller  stream  which  empties  into  the  Rio 
Grande  several  miles  below  the  mouth  of  the  Pecos,  and  which  is  said  to  be  a  much 
clearer,  colder  stream  than  the  other  rivers  of  Texas.  The  most  important  affluents 
which  the  Bio  Grande  receives  from  the  Mexican  side  are  the  Bio  de  las  Conchas,  Eio 
Salado,  Eio  Sabinas,  and  Eio  San  Juan.  Of  these  the  Conchas  is  by  far  the  largest, 
and  is  about  300  miles  long. 

Beginning  as  far  up  the  Bio  Grande  as  Wagonwheel  Gap  and  Del  Norte  in  Colo- 
rado, and  extending  down  the  stream  and  on  its  principal  tributaries,  are  found 
numerous  irrigation  ditches,  many  of  which  are  of  enormous  size.  The  demands  of 
these  ditches  are  so  great  that  during  the  season  of  growing  crops  the  Eio  Grande  is 
almost  wiped  out  of  existence  and  is  left  in  many  portions  of  its  course  only  as  a  wide 
sandy  river  bed  with  but  little  running  water.  This  very  seriously  affects  the  hshes. 
At  Del  Norte,  Colo.,  in  1889,  I  was  told  that  great  quantities  of  trout  and  other 
fishes  run  out  into  the  irrigating  ditches  and  are  left  to  die  as  the  water  spreads  over 
the  fields.  Unless  these  ditches  are  screened  or  some  effective  means  taken  to  prevent 
fish  from  entering  them,  it  willnot  be  many  years  before  the  trout  of  the  Upper  Eio 
Grande  will  be  a  thing  of  the  past.  Suckers  and  all  other  species  that  are  more  or 
less  migratory  will  also  be  seriously  affected  by  the  present  irrigation  methods. 

In  Chihuahua  and  the  other  Mexican  states  lying  along  the  Eio  Grande,  and  to 
some  extent  in  the  Llano  Estacado  and  the  Trans-Pecos  region,  are  found  some  small 
isolated  bodies  of  water  which  have  at  present  no  outlet  to  the  sea;  most  notable 
among  these  is  Lake  Guzman  in  the  northern  part  of  Chihuahua,  into  which  flow  the 
Eio  Mimbres  and  Bio  Janos.  While  these  lakes  and  sinks  have  at  present  no  con- 
nection  with  the  Bio  Grande,  they  probably  all  did  have  at  one  time  and  properly 
belong  to  the  basin  of  that  river. 

Summing  up  the  climatic  and  hydrogr  aphic  features  of  Texas  and  the  Bio  Grande 
basin,  the  conditions  which  are  most  characteristic  and  which  are  most  important  in 
their  bearing  upon  the  fish  life  of  that  vast  territory,  are  the  following:  The  distri- 
bution of  rainfall  througiiout  the  year  is  very  irregular,  resulting  in  periods  of  heavy 
rains  and  long  seasons  of  drought;  this  results  in  periodic  freshets  which  suddenly 
swell  the  streams  to  enormous  prox)ortions,  to  be  followed  by  seasons  of  little  rain  when 
these  great  rivers  dwindle  to  mere  creeks,  isolated  stagnant  pools,  or  in  some  cases 
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to  dry  arroyos.  The  soil  and  surface  rock  over  extensive  areas  contain  g3rp8um,  salt, 
and  other  easily  soluble  minerals.  As  a  result  of  this  and  the  ease  with  which  the 
surface  is  eroded,  the  waters  of  many  of  the  streams  are  always  more  or  less  alkaline, 
and  after  heavy  rains  are  heavily  laden  with  solid  matter  in  suspension.  Tliese 
freshets,  laden  with  the  rich,  red  loam  of  the  plains,  usually  reach  the  lower  inhabited 
sections  of  the  plains  during  their  seasons  of  drought,  and  are  called  ''red  rises." 

HISTORICAL  AND  BIBLIOGRAPHICAL. 

So  far  as  we  have  been  able  to  learn,  the  first  collections  of  fishes  in  this  region 
for  scientific  purposes  were  made  by  John  H.  Olark,  in  1851.  This  was  under  Col.  J. 
D.  Graham,  of  the  United  States  and  Mexican  Boundary  Commission.  The  streams 
in  which  collections  were  made  by  this  party  in  1851  are  chiefly  of  the  Nueces  and 
Rio  Grande  basins.  This  was  followed  by  the  various  other  parties  of  the  Mexican 
Boundary  Survey,  the  Pacific  Railroad  Surveys,  and  by  Captains  Marcy  and  McOlel- 
lan's  Red  River  expedition,  all  of  which  explorations  were  completed  prior  to  1858. 
Each  of  these  expeditions  had  attached  to  it  one  or  more  persons  who  officiated  as 
naturalists,  each  of  whom  is  named  in  this  paper  in  connection  with  the  consideration 
of  the  respective  collections.  Considering  the  disadvantages  under  which  they  labored, 
the  collections  obtained,  especially  by  Mr.  John  H.  Clark,  Dr.  C.  B.  R.  Kennerly,  Dr. 
George  C.  Shumard,  and  Lieut.  Couch,  are  remarkable  for  their  completeness. 

Thetlrst  of  these  collections  was  studied  and  reported  upon  by  Prof.  Spencer  F. 
Baird  and  Dr.  Charles  Girard,  while  the  later  ones  were  reported  upon  by  Dr.  Girard 
alone.  The  preliminary  reports  appeared  at  intervals  from  1853  to  1858,  in  the  pro- 
ceedings of  the  Philadelphia  Academy  of  Sciences,  the  final  reports  appearing  in  the 
Zoology  of  the  Mexican  Boundary  and  Pacific  Railroad  surveys. 

The  next  collection  of  fishes  made  in  this  region  was  that  obtained  in  Colorado 
by  the  Hayden  Survey  in  1872.  These  were  studied  by  Prof.  Cope,  whose  report  was 
published  in  Hayden's  fifth  annual  report. 

The  various  parties  of  the  Wheeler  Survey  west  of  the  one  hundreth  meridian 
made  extensive  collections  of  fishes  in  the  upper  Rio  Grande  Basin.  These  were 
reported  tipon  by  Prof.  B.  D.  Cope  and  Dr.  H.  C.  Yarrow. 

In  1878  Dr.  Jordan  published  a  paper  on  a  collection  made  at  Brownsville. 

In  1880,  in  his  important  paper  on  the  "Zoological  Position  of  Texas,"  Prof.  Cope 
gives  notes  on  24  species  of  fishes,  chiefly  from  the  basins  of  the  Trinity,  Red,  and 
Colorado  rivers.    Seven  of  these  were  described  as  new. 

In  1881  Prof.  Samuel  Garman  published  a  short  paper  on  14  species  of  the  Rio 
Grande  basin,  8  of  which  were  regarded  by  him  as  new.  These  specimens  are  con- 
tained in  the  collections  of  the  Museum  of  Comparative  Zoology,  but  it  is  not  stated 
by  Prof.  Garman  by  whom  they  were  collected. 

Ko  collecting  of  the  salt- water  fishes  of  the  Texas  coast  after  the  time  of  the  Mex- 
ican Boundary  surveys  was  done  until  1882,  when  Dr.  Jordan  obtained  about  50  species 
at  Galveston.     This  was  the  first  considerable  collection  made  on  the  Texas  coast. 

Important  collections  were  made  in  1884  by  Dr.  Jordan  and  Prof.  C.  H.  Gilbert, 
who  obtained  over  50  species,  many  of  which  were  new  to  the  State  and  4  new  to  science. 
This  was  the  largest  collec;tir>n  of  fresh- water  fishes  ever  made  in  Texas  up  to  that  time. 

In  the  summer  of  1889,  during  Dr.  Jordan's  explorations  in  Colorado  and  Utah, 
some  ci>llecting  was  done  in  the  Rio  Grande  basin  near  Del  Norte  and  Alamosa,  Colo* 
Only  4  species,  however,  were  obtained. 
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In  the  summer  of  1890,  Mr.  Orland  Coate,  at  that  time  one  of  Prof.  Evermann's 
Rtadents  in  the  Indiana  State  Normal  School,  spent  some  time  iii  the  Panhandle  of 
Texas,  where  he  made  a  small  but  important  collection.  This  collection  embraced  II 
ftpeeies  and  wan  made  in  Foltou  and  Spring  creeks  near  Creswell.  No  fishes  had 
ever  been  collected  in  that  part  of  the  State,  and  none  in  the  upper  Canadian  since  the 
time  of  the  exploration  of  the  Eed  River  by  Captains  Marcy  and  McClellan. 

As  stated  elsewhere  in  this  paper.  Prof.  Evermann  made  collections  of  Texan 
fishes  in  1891,  chiefly  about  Galveston  and  Corpus  Christi  on  the  coast,  and  in  the 
basins  of  the  Xeches,  Trinity,  and  San  Antonio  rivers,  and  Buffalo  Bayou.  The  total 
number  of  species  obtained  is  131,  of  which  67  are  salt-water  species  and  64  are  fresh- 
water forms.  These  are  the  most  extensive  collections  ever  made  in  Texas  and  add 
no  fewer  than  18  species  to  the  known  fresh- water  fauna  of  the  State.  The  number  of 
new  species  is  11. 

In  the  following  x>ages  are  given  the  titles  of  the  various  papers  which  have 
dealt  in  any  way  with  the  fishes  of  Texas  or  the  Bio  Grande  region.  These  titles 
have  been  arranged  in  chronological  order,  and  under  each  is  given  a  brief  summary 
of  the  information  which  it  contains. 

1853a.  Spencer  F.  Baird  and  Charles  Girard.  Descriptions  of  New  Species  of  Fishes  collected 
by  Mr.  John  H.  Clark,  on  the  United  States  and  Mexican  Boundary  Survey,  under  Lt.  Col. 
James  D.  Graham.     Proc.  Acad.  Nat.  Sci.  Phila.,  August,  1853,  387-390. 

This  is  the  first  paper  in  which  were  published  any  of  the  ichthyological  results 
of  the  explorations  carried  on  in  connection  with  the  United  States  and  Mexican 
Boundary  Survey  and  the  Pacific  Railroad  surveys.  This  paper  was  followed  by 
others  from  time  to  time,  all  of  which  were  published  in  the  Proceedings  of  the  Phila- 
delphia Academy,  the  final^reports  appearing  later  in  the  volumes  of  the  respective 
surveys.  In  this  particular  paper  17  species  are  given,  all  of  which  were  described 
as  new.  Of  these  17  species,  IL  were  based  upon  specimens  obtained  in  Texas,  the 
other  6  having  come  from  the  basin  of  the  Colorado  of  the  West.  As  now  understood, 
only  5  of  these  11  nominal  species  are  admitted  as  tenable  species. 

In  the  following  table  are  given  (1)  the  page  upon  which  the  species  is  mentioned 
in  the  publication  referred  to ;  (2)  a  list  of  the  nominal  species  given  by  Baird  and 
Girard  in  the  above-named  x>dp^'i'  ^^  having  come  from  the  region  covered  by  the 
geographic  limits  of  the  present  report;  (3)  the  present  identification  of  each  of  those 
nominal  species  as  now  understood  by  us,  and  (4)  the  locality  from  which  the  speci- 
mens were  obtained.  Names  of  new  species  and  new  genera  are  printed  in  italics. 
This  method  of  treatment  is  followed  in  the  case  of  the  various  other  papers  which 
are  summarized  in  this  report. 


Page. 

387 
388 

388 
369 
389 
389 
380 
390 
390 
300 
390 

Xorainal  species. 

Identification. 

Locality. 

Pileoma  earbonaria 

Bo^osoma  lepida 

£theo8toina  canrodes 

Rio  Salado. 

£the<jBtonia  leDidum 

Upper  tribatariea    of    the   Rio 

Nuecea. 
Eagle  Pass. 
Indiauola. 

Do. 
Rio  Grande. 

Leon  Springs,  Rio  Grande. 
Indianola. 

Rio  Medina  and  Rio  Salado. 
Leon  and  Comanche  Springs. 
Rio  Sabinal,  Rio  Leona,  Rio  Nue- 

cea,  and  Kim  Creek,  all  of  the 

Kueces  Baain. 

Pomotis  aquUennt 

FundoiuB  grandu 

Uvdrarinrra  HmUis 

I<eT>onfiiff  cvanellQA  -...r   ■, 

Fimdulus  beteroclitus  grandis 

Fiindnlna  stmilis 

Cyprincxfon  elegans 

Cyprinodon  bovinui 

Cyprinodon  gihbonu 

Heterandria  aMnis 

Cyprinodon  el^ffann , , .  -  - 

Cvnrinotlon  varieflratua 

do 

Gambusia  afHnia 

Heterandria  m^rilis 

do 

Heterandria  putrueiit 

do 
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IBSZb,  Spknckr  F.  Baird  and  Charlks  Girard.  Description  of  New  Species  of  Fishes  collected 
by  Captains  R.  B.  Marcy  and  Geo.  B.  McClellan,  in  Arkansas.  Proc.  Acad.  Nat.  Soi. 
PhUa.,  August,  1853,  390-392. 


Page. 

Nominal  species. 

Identifloation. 

Locality. 

390 
391 
391 
391 
391 

T'omoi'iifi  lyfeviti^nM         ...      .... 

TjATwmiiR  mAflrnlntifi 

Otter  Creek,  Arkansas. 
Do. 
Do. 
Do. 
Do. 

Pnmotifi  lonaulut  .   .......... 

TjeDomis  cvanellns 

Lniiniflcna  Xutrmsii ....... 

Notronis  latrensirt 

TjAnciACtui  biifta-ZifiiiJ  ......... 

NotroDis  bubaliDiis 

Ceratichth vs  vuitlods .......... 

Gliola  vieilax 

1854a.  S.  F.  Baird  and  C.  Girard.  Fishes  [collected  by  Captains  R.  B.  Marcy  and  Geo.  B. 
McClellan  in  Arkansas].  Exploration  of  the  Red  River  of  Louisiana,  in  the  year  1852;  by 
Randolph  Marcy,  Captain,  Fifth  Infantry,  U.  8.  Army;  assisted  by  George  B.  McClellan, 
Brevet  Captain,  U.  8.  Engineers.  With  reports  on  the  Natural  History  of  the  country  and 
numerous  illustrations.    Fishes,  pp.  216-223,  plates  xii-xiv.    Washington,  1854. 

This  exploratiou  of  the  Bed  Eiver  was  made  between  April  50  and  July  29, 1862. 
The  party  was  accompanied  by  Dr.  George  O.  Shamard,  and  it  is,  no  doubt,  to  him 
that  we  owe  the  small  collection  of  fishes  which  was  made  in  Otter  Creek,  either  on 
May  28-29  or  July  12-14,  the  exact  date  being  impossible  to  determine,  as  the  party 
camped  at  the  same  place  near  the  creek  upon  the  return  as  well  as  upon  the  outward 
trip.  This  small  collection  was,  apparently,  made  near  their  camp,  which  was  situated 
about  4  miles  above  the  union  of  Otter  Creek  with  the  Forth  Fork  of  Bed  Eiver,  which 
is  probably  not  more  than  12  miles  from  the  junction  of  the  North  and  South  Forks  of 
Red  Eiver.  Otter  Creek,  which  was  so  named  by  Captain  Marcy  because  of  the 
abundance  of  otters  there  at  that  time,  is  described  by  him  as  a  "  fine,  bold,  running 
creek  of  good  water,  rising  in  the  Wichita  Mountains  and  running  a  course  south 
230  west.  It  is  50  feet  wide  and  1  foot  deep  at  a  low  stage  of  water.  The  tem- 
perature of  the  water  in  the  creek  at  our  encampment  we  found  to  be  72^  P."  [in 
May].  It  does  not  appear  from  Captain  Marcy's  report  that  any  fishes  were  collected 
upon  the  expedition  except  those  obtained  in  Otter  Creek.  This  collection  was  a 
small  one,  consisting  of  but  five  species,  all  of  which  were  regarded  by  Baird  and  Girard 
as  new,  and  first  described  by  them  in  the  Proceedings  of  the  Philadelphia  Academy 
in  1853.  This  paper  was  reprinted,  practically  without  change,  in  Captain  Marcy's 
report,  but  with  the  addition  of  three  plates  illustrating  each  of  the  five  species.  From 
the  table  given  under  the  preceding  paper  it  may  be  seen  that  three  of  these  nominal 
species  are  now  accepted. 

18546.  8.  F.  Baird  and  Charles  Girard.  Descriptions  of  New  Species  of  Fishes  collected  in  TexaSy 
New  Mexico,  and  Sonora,  by  Mr.  John  H.  Clark,  on  the  U.  S.  and  Mexican  Boundary  Survey, 
and  in  Texas  by  Capt.  Stewart  Van  Vliet,  U.  S.  A.  Proc.  Acad.  Nat.  Sci.  Phila.,  March, 
1854,  24-29. 

In  a  footnote  it  is  stated  that  ^^the  species  described  in  this  paper  from  the 
waters  of  western  Texas  and  t}iose  emptying  into  the  Gila,  were  collected  while  the 
Boundary  Survey  was  in  charge  of  Col.  J.  D.  Graham;  the  others,  while  under  Maj. 
W.  H.  Emory."  In  the  following  table  is  given  a  list  of  all  the  nominal  species  of  that 
paper  from  Bio  Grande  and  Texan  localities,  together  with  the  present  identification 
of  each. 
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Nominal  speciefi. 


Pomotis  §peei4)nu 

Pomotis  fallax 

Fomotia  eonvexifrons 

Pomoti8  ne/aattiM 

Pomotis  heros 

Bryttus  longulus 

Gryates  nueberuit , 

Hericlithys  cyanoauttatiu 

Ailurichtnys  marmiis 

Anus  equestnt 

Pimelodus  ajfiniit , 

Aatyanax  argentatut 

Catostomus  conqentus 

Catostomns  plebeitu 

Carpioden  tumidua 

Gila  pulchella 


Identification. 


Lepomis  palUdns. 
Lepomis  megaloiis. 

do 

do 

Lepomis  heros 

Lepomis  cyanellus 

Miorupterus  salmoides 

Heros  cyanoguttatiis 

Felichthys  marinus  

Tachysnnis  fells 

Ictaliims  farcaius 

Tetragonopterus  argentatos. 

Moxostoma  congestum 

Pantostens  plebeins 

Carpiodes  velifer  tnmidus. . . 
Leaciscns  nigresoens 


Locality. 


Brownsville,  Texas. 
Elm  Creek,  Texas. 
Rio  Cibolo,  Texas. 
Rio  Cibolo  and  Rio  Salado. 
Rio  Cibolo,  Texas. 

Do. 
Rio  Nneces  and  Rio  Frio. 
Brownsville  (fresh  water). 
Indianola,  Texas. 

Do. 
Rio  Grande. 

Upper  tributaries  of  Rio  Nueces. 
Rio  Salado,  Texas. 
Rio  Mimbres. 
Near  Fort  Brown,  Texas. 
Rio  Mimbres. 


1854c.  S.  F.  Baird  and  Charles  Girard.  Notice  of  a  new  genns  of  Cyprinidcp.  Proc.  Acad.  Nat. 
Sci.  Phila.  1^54,  158. 

In  this  paper  the  genus  Gochlognathus  is  established  and  the  species  Cochlognathus 
wrnatu-8  is  first  described.  The  specimens  upon  which  the  genus  and  species  were 
based  were  collected  by  Capt.  Van  Yliet,  at  Brownsville,  Tex. 

1856a.  Charles  Girard,  m.  d.  Researches  upon  the  Cyprinoid  Fishes  inhabiting  the  fresh  waters 
of  the  United  States  of  America  west  of  the  Mississippi  Valley,  from  specimens  in  the 
Museum  of  the  Smithsonian  Institution.  Proc.  Acad.  Nat.  Sci.  Phila.,  September,  1856, 
165-213. 

This  interesting,  important,  but  somewhat  troublesome  paper  also  appeared  in 
an  author's  edition  with  repaginatiou,  pp.  1-54,  the  last  four  pages  being  an  "Ali)ha- 
betical  List  of  the  [62]  species  collected  by  the  United  States  and  Mexican  Boundary 
Commission,  Maj.  Wm.  H.  Emory,  Commissioner,''  and  an  "Index  to  the  Systematic 
Names  not  included  in  the  foregoing  List."  This  list  contains,  of  course,  only  the 
Cyprinidw  and  Catostomidce  of  the  Mexican  Boundary  Survey.  As  this  paper  con- 
tains the  original  descriptions  of  so  many  species  from  Texas  and  the  Eio  Grande 
bd/Sin,  it  seems  proper  to  reprint  a  portion  of  that  part  referring  to  the  various 
sources  from  which  the  collections  were  obtained.     He  savs: 

The  fishes  which  are  the  subject  of  the  present  memoir  were  coUected  at  different  times  and 
periods  by  the  several  naturalists  and  surgeons  attached  to  the  various  surveys  undertaken  within 
the  five  years  past.  And,  first  of  all,  there  is  the  survey  of  the  United  States  and  Mexican  boundary, 
from  1851  to  1855.  John  H.  Clark,  who  accompanied  Col.  J.  D.  Graham  in  1851,  collected  extensively 
in  the  rivers  and  creeks  of  Texas  and  New  Mexico.  Under  Maj.  W.  H.  Emory,  now  commissioner  of 
the  boundary  line,  numerous  collections  were  made  by  Dj*.  C.  B.  R.  Kennerly  in  Texas,  in  the  valley  of 
the  Rio  Grande  and  provinces  of  Chihuahua  and  Sonora. 

The  survey  of  routes  for  a  railroad  to  the  Pacific  was  commenced  in  1853  and  continued  until 
1855.  Lieut.  A.  W.  ViThipple,  under  whose  command  the  survey  near  the  thirty-fifth  parallel  of  lati- 
tude was  effected,  in  securing  the  services  of  Dr.  C.  B.  R.  Kennerly  contributed  very  largely  to  our  col- 
lections of  fishes  from  Texas  and  the  numerous  tributaries  of  the  Arkansas  River.  H.  B.  Mollhausen, 
artist  to  the  same  expedition,  showed  also  much  zeal  and  iudustiy  for  collecting.  *  *  *  The 
eastern  end  of  the  same  thirty-second  parallel  was  explored  by  Capt.  John  Pope,  who,  having  attached 
to  his  party  Dr.  Geo.  C.  Shiimard,  interesting  specimens  were  obtained  therefrom.  *  •  *  Lieut. 
D.  N.  Couch,  U.  8.  A.,  explored,  in  the  winter  of  1852-53,  the  Mexican  provinces  of  Tamaulipas,  New 
Leon,  and  Coahuila,  thus  adding  materials  towards  an  elucidation  of  the  natural  history  of  the 
country  south  of  the  Rio  Grande  del  Norte  (Rio  Bravo),  and  but  partially  explored  by  the  United 
States  and  Mexican  Boundary  Commission.  **  *  *  To  John  Potts,  esq.,  of  Chihuahua,  we  owe 
some  very  interesting  species  from  the  hydrographic  basin  of  Chihuahua  River  and  the  valley  of 
Mexico. 
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The  total  number  of  species  given  in  this  paper  is  196,  of  which  66  are  given  as 
found  in  Texas  or  the  basin  of  theEio  Grande.  Of  these  6^  species,  56  are  described 
as  new,  of  which  latter  number  only  30  are  now  recognized  as  good  species. 
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Nominal  species. 


I  Ictiobus  tumidns 

Moxostoma  clavi/ormig 

Moxostoma  kennfrlii 

Moxostoma  vietcrice 

Moxostoma  camiibelli 

Ptychostomus  con^estus 

Ptychostomus  alLidtit 

M  inomiis  plebeiiis 

Catostomus    (Acomus)    guz- 
manienM. 

Canipostoma  ornatuin 

Campostoma /ormontlum  . . . 
Campostoma  neuutum 


Dionda  epiacopa. 


Dionda 
Dionda 
Dionda 
Dionda 
Dionda 
Dionda 
Dionda 


»ereiia — 
texenait .. 
papalit... 
argeniosa 
ehryaiHt.. 
melanopt. 
eouchi 


Dionda  plumbea 

Hyborhynchus  tenelhu. . 
Hyborhynchns  punieeiu 
Hyborhynchus  etmfertus 

A)g;oraa  amara 

Algoma  MiviatUU , 

Cocfalui»nathii8  ornatun. . . 
Gobio  oBHiivalia 


Leucosomus  paUidxu — 
Lencosomua  tneraaaatu*. 

Cliola  vigilax 

Cliola  vwMO 

Cliola  vivax 

Albamus  amabUig 

Alburn  us  megcUopt 

Albumus  ioeiu* 

Codoraa  omata 

Cy  prinella  bubalina 

Cypiinella  umbrota 


Cyprinella  tuavia 

Cyprinella  lepida 

Cyprinella  notata 

Cyprinella  fnacrotttoma. 

Cyprinella  venuaia 

Cyprinella  texana 

Cyivinella  luxiUddea ... 
Moniana  Intrensis 


Moniana  Uonina 

Moniana  delieioia 

Moniana  proserpina . . 

Moniana  aurata 

Moniana  complanata. 

Moniana  Istabilis 

Moniana  frigida 


Moniana eou«Ai  .... 

Monian»  mtUa 

Moniana  nitida 

Moniana/ormo«a. .. 
Moniana yra^/u  ... 
Mtmiaua  gibboaa  . . . 
Ltixilus  leptoaomua. 

Luxilus  aeeo 

LuxiluB  lueidua 


Tigoma  pnlchella . 
Tigoma  nigreaeens. 

Tigoma  pulekra. . . 


Identification. 


Carpiodea  velifer  tnmidus. 

Erimyson  sucetta 

do 

Minytrema  melanops 

'Erimyzon  sucetta 

Moxostoma  congestum 

do r 

Pantosteus  plebeiue 

do 


Campostoma  omatum  — 
Campostoma  formosulum. 
Campostoma  anomalum . . . 


Dionda  episcopa 


Dionda  serena . . . 
Dionda  episcopa . 
Dionda  serena  — 
Dionda  episcopa. 
Dionda  serena . . . 
Dionda  melanops 
do 


Zophendnm  plum  beam 

Pimephales  notatus 

Zophendnm  plumbeum 

Pimenhales  promelas  confertus. 

Dionda  araara 

Dionda  tluviatilia 

Cochlognathua  omatus , 

Hybopsls  nativalia 


Locality. 


Semotilna  atromaculatns. 

do 

Cliola  vigilax -. 

do* 

do 

Notropis  amabilis 

Notropis  s  waini 

Notropis  socius 

Notropis  omatus 

Notropis  buballnns 

do 


Notropis 
Notropis 
Notropis 
Notropis 
Notropis 
Notropis 
Notropis 
Notropis 


lutrensis 

lepidus 

notatus 

macrostomuB. 

venustus 

texanns 

macrostomuB. 
lutrensis 


Notropis  leoninns  . . 
Notropis  deliciosus. . 
Notropis  proserpina. 

do , 

Notropis  leoninuB. . . . 
Notropis  lutrensis . . 
Notropis  leoninus — 


Notropis  lutrensia 

do 

Notropia  nitidua 

Notropis  f ormosua 

Notropis  lutrensis 

do 

NoteraigonuB  chrysoleucua 

do 

Notropis  umbratilis 


Lenciscua  nigresceiia. 
do .  


do 


Rio  Grande. 

Coal  Creek. 

Dry  Creek,  near  Victoria. 

Do. 
Live  Oak  Creek  and  Devil  River. 
Rio  Salado. 

Rio  San  Juan,  near  Monterey. 
Rio  Mimbres,  Lake  Gusman. 
Janoa  River,  Lake  Guzman. 

Chihuahua  River. 

Rio  Sabinal,  trib.  San  Antonio  River. 

Cadereita  and  near  Monterey,  New 
Leon. 

Headwaters  of  Rio  Pecos  and  Com- 
anche Spring. 

Rio  Sabinal. 

Rio  NueceB. 

Delaware  Creek. 

San  Felipe  Creek  and  Devil  River. 

Live  Oak  Creek  of  Pecoe  River. 

Bnena  Vista,  Coahuila. 

Cof^uco,  Monterey,  and  Cadereita,  in 
wat<.*rs  of  Rio  San  Juan,  New  Leon. 

Headwaters  of  Canadian  River. 

20  miles  went  of  Choctaw  Agency. 

Antelope  Creek  and  Llano  Estacado. 

Hurrah  Creek. 

In  a  lagoon  near  Fort  Brown. 

Near  Montei'ey,  New  Leon. 

Brownsville. 

Rio  San  Juan  near  Cadereita,  New 
Leon. 

Antelope  Creek,  Arkansas. 

20  miles  west  of  Choctaw  Agency. 

Otter  Creek,  Arkansas. 

San  Pedro  Creek. 

Leon  River. 

Rio  Leona. 

San  Felipe  Creek. 

Live  Oak  Creek  of  Pecos  River. 

Chihuahua  River  and  tributaries. 

Otter  Creek,  Arkansas. 

Coal  Creek,  and  20  miles  west  of  the 
Choctaw  Agency. 

Near  San  Anfonio. 

Rio  Frio. 
Do. 

Devil  River  and  at  China,  New  Leon. 

Rio  Sabinal. 

Rio  Salado  and  Turkey  Creek. 

San  Pedro  Creek. 

Otter  Creek,  Arkansas,  and  Gypsum 
Creek. 

Leon  River. 
Do. 

Devil  River. 

Piedra  Painte. 

Brownsville. 

Hurrah  Creek. 

Rio  Salado,  Rio  Sabinal,  Rio  Medina, 
and  Rio  Nueces. 

China,  New  Leon. 

Cadereita,  New  Leon. 
Do. 

Rio  Mimbres,  Mexico. 

Monterey,  New  Leon. 

Brownsville. 

Dry  Creek,  near  Victoria. 

Rio  Seco. 

Coal  Creek,  and   20  miles  weat  of 
Choctaw  Agency. 

Rio  Mimbres,  Mexico. 

Boca  Grande  and  Janos  River,  Mex- 
ico. 

Chihuahua  River  and  tributaries. 
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1857.  Charles  Girabd,  m.  d.  Notice  npon  New  Genera  and  New  Species  of  Marine  and  Fresh- 
water Pishes  from  western  North  America.  Proc.  Acad.  Nat.  Sci.  Phila.,  November,  1857, 
200-202. 

In  this  paper  Dr.  Girard  mentions  six  species  of  sunfishes  &om  the  region  em- 
braced within  the  scope  of  the  present  article,  all  of  which  he  describes  as  new.  It 
is  not  stated  when  or  by  whom  these  fishes  were  collected,  bat  it  is  quite  certain  they 
form  part  of  the  collections  of  the  various  l*acific  Bailroad  and  Mexican  Boundary 
expeditions.    Only  one  of  the  six  is  now  regarded  as  a  good  species. 


Page.              Nomfna]  species. 

Identification. 

Locality. 

200    Cellinms  fmfUtfwvt 

Chsenobryttns  ffaloeoe 

Fresh  waters  of  Texas. 
Rio  Blanco,  Texas. 

Do. 
From  TexBfl. 
Bio  Blanco,  Texas. 
Rio  Medira. 

L^pomi*  cTanejIoii 

200     Cell  iiirti  •  mi^ropf 

do 

200     Calllume  murinus 

do 

200  '  Bryttnn  aUnUtu 

Lenomis  albnlas 

201     BryituB  Hanifer 

T^nnmia  nv atiaIIiiii 

1058.  Charlbs  Girard.  Reports  upon  the  Fishes  coUected  by  the  yarioos  Pacific  Raikoad  Explora- 
tions and  Surveys.  Vol.  vi,  Part  iv,  No.  1,  9-34;  Vol.  X,  Part  iv,  No.  4,  21-27;  Vol.  x, 
Part  IV,  1-4(X);  Vol.  x,  Part  iv,  No.  4,  83-91;  and  Vol.  x,  Part  iv,  No.  5,  47-59;  numerous 
plates. 

Of  the  Pacific  Bailroad  Reports,  vol.  x,  part  4,  contains  the  reports  upon  the  col- 
lections made  in  Texas  and  the  upper  Bio  Grande  basin.  The  various  exploring 
expeditions  which  were  sent  out  by  the  United  States  Government  in  connection  with 
the  Pacific  Bailroad  surveys  and  the  United  States  and  Mexican  Boundary  survey, 
gave  to  us  our  first  knowledge  of  the  ichthyology  of  the  southwestern  United  States 
and  of  Mexico.  Of  the  different  parties  engaged  on  these  surveys,  collections  of  fishes 
were  made  within  the  present  limits  of  the  State  of  Texas  or  within  the  hydrographic 
basin  of  the  Bio  Grande  by  the  parties  under  Capt.  John  Pope  and  Lieut.  A.  W. 
Whipple.  Capt.  Pope's  party  was  engaged  in  the  "Exploration  of  a  Boute  for  a 
Pacific  Bailroad,  near  the  thirty-second  parallel,  from  the  Bed  Biver  to  the  Bio  Grande." 
The  fishes,  reptiles,  and  insects  obtained  on  this  expedition  were  collected  chiefly  by 
Dr.  George  C.  Shumard  and  Lieut.  L.  H.  Marshall.  This  party  arrived  at  Dofia  Ana, 
on  the  Bio  Grande,  from  Albuquerque,  iNTew  Mexico,  January  16,  1854,  and  on  Feb- 
ruary 12  started  eastward  toward  Bed  Biver.  They  reached  the  mouth  of  Delaware 
Creek  at  the  falls  of  the  Pecos  March  8,  and  reported  the  waters  of  the  Pecos  as 
being  discolored  and  abounding  in  catfish  of  a  very  large  size.  Lieut.  Marshall  went 
up  the  Pecos  about  40  miles  to  the  mouth  of  the  Sacramento  Biver,  which  he  states 
was  about  50  feet  wide  and  6  feet  deep.  He  found  catfish  and  suckers  of  a  large  size, 
and  says  that  trout  are  caught  higher  up  the  Sacramento.  The  next  stream  of  impor- 
tance which  is  mentioned  is  the  most  eastern  branch  of  the  Colorado,  which  they  crossed 
April  16.  Here  the  "stream  is  deep;  the  water  is  beautifully  clear  and  fresh,  and 
there  is  an  abundance  of  fish — ^trout,  bufialo,  catfish,  sunfish,  perch,  and  bass,  of  which 
we  caught  a  great  many." 

On  April  17  they  came  upon  a  stream  of  running  water,  a  tributary  of  the  Brazos, 
which  contained  "an  abundance  of  trout,  bass,  sunfish,  and  catfish,"  some  of  which 
they  caught.  This  must  have  been  the  stream  called  Double  Mountain  Fork  on  Capt. 
Pope's  map.  On  April  21  they  caught  fish  in  a  pond  still  further  east  and  camped 
that  night  upon  the  Brazos,  in  which  they  found  "catfish,  sunfish,  buffalo,  trout,  gar, 
etc.,  abundant."    The  water  was  pure  and  clear,  an<l  the  bottom  firm.    This  stream, 
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which  is  the  Clear  Fork  of  the  Brazos,  was  fouiul  by  Capt.  Pope  to  be  a  h\Tge  stream^ 
heavily  timbered^  about  25  yards  wide,  aud  very  deep;  the  water  was  excellent  aud 
abounded  in  fish.  They  coUei'ted  a  good  many  fish  here,  among  them  a  ^^  gar  fisl^^ 
which  they  had  not  before  seen.  They  describe<l  it  as  being  *^of  a  bright  yellow  color, 
and  enveloped  in  a  hard,  scaly  covering,  more  like  shell  than  cuticle.  It  has  a  long 
I)ointed  head,  armed  with  a  numerous  and  formidable  set  of  teeth,  well  adapted  for 
seizing  and  holding  its  prey" — ^probably  the  short  nosed  gar,  Lepisosieus  platys- 
tomus.  From  there  the  route  led  across  the  Brazos  at  Fort  Belknap,  then  the  West 
Fork  of  the  Trinity,  Turkey  Creek,  a  tributary  of  the  Red,  and  Elm  Fork  of  the  Trinity, 
which  was  described  as  being  clear  and  pure  and  very  deep  in  some  j>laees,  with  plenty 
of  perch,  bass,  sunfish,  etc.  The  expedition  arrived  at  Preston,  on  the  Red  River,  May 
15, 1854,  the  distance  traveled  having  been  about  640  miles. 

The  party  under  Lieut.  Whipple  made  the  "Exploration  for  a  railway  r*3ute, 
near  the  thirty-fifbh  parallel,  from  the  Mississippi  to  the  Pacific  Ocean.''  Attached  to 
Lieut.  Whipple's  party  were  Dr.  C.  B.  R.  Kennerly  as  physician  and  natiuralist,  Dr. 
J.  M.  Bigelow  as  surgeon  and  botanist,  and  Mr.  H.  B.  M511hausen  as  topographer 
and  artist;  and  the  collections  of  fishes  obtained  are  due  to  the  labors  of  these  gentle- 
men. The  party  began  its  work  at  Fort  Smith  on  the  Arkansas  River,  July  14, 1853, 
from  which  they  traveled  westward,  following  closely  the  course  of  the  Canadian 
River.  On  August  13  they  camped  upon  a  small  branch  of  Coal  Creek,  which  they 
describe  as  being  "obstructed  by  ledges  of  rock,  producing  long  and  deep  reservoirs 
of  crystal  water,  abounding  in  fish."  On  August  29  the  party  passed  '*Rock  Mary, 
on  the  south  bank  of  the  South  Fork  of  Canadian  River,  where  some  fishing  was 
done."  On  August  31  they  "entered  a  pretty  little  valley  watered  by  a  rivulet,  with 
pools  abounding  in  fishes  supposed  to  be  of  unknown  specdes.  We  call  the  stream 
Gypsum  Creek,  from  being  the  first  of  importance  in  that  formation.  It  is  finely 
wooded  with  red  oak,  post  oak,  alamo,  and  elm.  The  water  is  tinctured  with  magne- 
sia, and  is  disagreeable  to  the  taste.  The  channel  is  deep,  leaving,  at  the  ])resent  low 
water,  high  steep  banks  difficult  to  pass."  A  few  miles  west  of  this  a  small  stream 
was  crossed  which  received  the  name  Elm  Creek  and  from  which  some  fishes  were 
obtained.  From  here  Lieut.  Whipple  continued  to  follow  up  the  South  Fork  of  the 
Canadian.  The  divide  between  the  headwaters  of  the  Canadian  and  those  of  the 
Pecos  was  crossed  September  24,  and  on  September  26  they  crossed  Ilurrah  Creek, 
where  some  fishes  were  collected.  In  this  creek,  which  is  a  tributary  of  the  Gallinas, 
the  water  stood  simply  in  holes.  About  15  miles  more,  and  the  ^^liio  de  Gallinas,  a 
creek  of  pure  running  water,  but  with  neither  wood  nor  grass  \ipon  its  banks,"  was 
reached.  The  Gallinas  Creek  is  a  branch  of  the  Rio  Pecos,  which  was  reached  at 
Anton  Chico  on  the  same  day  j  and  nine  days  later  the  party  arrived  at  Albuquerque, 
on  the  Rio  Grande. 

The  total  number  of  species  mentioned  in  the  Pacific  Railroad  Reports  as  found 
within  the  limits  of  the  region  covered  by  this  jiaper  is  49,  of  which  8  are  described 
as  new.  Most  of  the  other  41  had  already  been  described  as  new  in  the  Proceedings 
of  the  Philadelphia  Academy. 
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Tlie  following  table  contains  a  list  of  these  49  species  together  with  the  localities 
from  which  they  were  obtained,  the  collector,  and  the  present  identification  of  each : 


Table  showing  the  species  of  fishes  found  in  Texas  and  the  Rio  Grande  Basin  by  the  various  Pacific  Bailroad 

survey  expeditions.  ^ 


Page. 


NomiDal  Rpecies. 


n 

13 
14 


Dioplit«8  niiecensis. 


Callinms  mf-lanops 


CaUJurus  diAphanna. 
CallinriiB  fonuosaa  . . 


16 

17 

18 

19 
20 
21 

23 


24 


25 


Calliuraa  longnlira. 


Calliorua  mioropa. . 
CalliuruB  mnrinaa. 


Bryttua  albalua. . 
Bryttua  aignifer , 
Bryttua  bnmilia , 


Pomotia  apecioaua 


Pomotia  heroa 


Pomotia  aqoilenaia. 


26  Pomotia  popeii. 

27  !  Pomotia  fallax  . 


28 


209 

200 
211 

219 
227 
228 
228 

230 
231 
232 

233 


Pomotia  brevic«pa. 


PimeloduB  /elinus 


Pimelodua  antonieruit 
Fimelodua  lupus 


Moxoatoma  claviformia. 

Diouda  epiacopa 

Dionda  papalia 

Dionda  plnmbea 


Identification. 


Hicropterua  aalmoidea. 


Lepomia  cyanellua. 


do 
do 


do 

.do 
.do 


Lepomia  albulaa. . . 
Lepomia  oyanellna. 
Lei>omiB  humUia. . . 


Lepomia  pallidita. 


Lepomia  heroa. 


Lepomia  cyanellua. 


Lepomia  megalotia. 
do 


do. 


Ameiarna  natalia. 


do 

Ameiurua  Inpoa . 


Erimyson  aucetta 

Dionaa  epiacopa 

IKonda  aerena 

Zophendum  plambeum 


do 


Dionda  prifea 

Hyborhynchua  tenellua 
Hyborhynchna    p  n  n  i- 

oena. 
Hyborh3rxichii8Confertu8  Pimephalea     promelaa 


Pimepbalea  notataa  . . . 
Zophendum  plnmbenm 


confertna. 


Locality. 


Blanco,  Frio,  Leon^  Seco,  and  Medina 

rivera. 

Coal  Creek,  Arkanaaa 

Braxoa  River 

Delaware  Creek 

Frio,  Nnecea,   and  Leona  rivera,  and 

Live  Oak,  Turkey,  and  Elm  creeka. 

San  Joan  River,  New  Leon 

Sabinaland  MinneviUa  rivera,  and  Dry 

and  San  Pedro  creeka. 
Leon  and  Medina  rivera,  and  Dry  and 

San  Pedro  creeka. 

Rio  Blanco 

Tributl^ry  of  Gvpsum  Creek 

Headwatera  ox  Brasoa  and  Colorado 

rivera,    and    Bed    River    at    Fort 

Waahita. 

BraKoa  River 

otter  Creek,  Arkanaaa 

RioCibolo 

Mineville,  Texaa,  and  Rio  Seco 

Pecoa  River 

Red  River  at  Fort  Waahita! .!  i !!.!!.'." ." 

Brazoa  River 

Delaware    Cieek  and   headwatera  of 

Brazoa  River. 

BrazoB  River 

Medina  River 

Near  Rock  Mary 

Brazoa  River 

Brownaville ! . . . 

Near  Indianola 

Devil,  Medina,  and  Seco  rivera 

Cadereita,  New  Leon 

New  Brannfela 

Blanco  River  and   Dry   Creek,  near 

Victoria. 

Cibolo  River 

Nnecea  River , 

San  Jaau  River  near  Cadereita 

Fort  Bliaa,  N.  Mez 

Eagle  Paaa 

San  Felipe  Creek,  Rio  Cibolo,  and  Rio 

Nnecea. 
Rio  Sabinal,  San  Pedro  Creek    near 

San  Antonio,  Leon  and  Blanco  rivera. 

Nuecea  River 

Headwatera  of  Colorado  River 

Comanche  Spring 

Sana  Boia  Creek  and  tribntaiy  of  Gyp- 

aum  Creek. 
Seco  and  Medina  rivera  and  Live  Oak 

and  San  Pedro  creeka. 
Cibolo   and   Salado  rivera  and   Elm 

Creek. 

Delaware  Creek 

Headwatera  of  Colorado  and  Brazoa 

rivera,  and  tribntariea  of  Red  River 

at  Fort  Waahita. 

Otter  Creek,  Arkanaaa 

Brazoa  River 

Tributary  Gypanm  Creek,  and  Coal 

Creek,  Arkanaaa. 

Near  San  Antonio 

From  Indianola  to  Nuecea,  and  head- 
watera of  Rio  Pecos. 

Coal  Creek,  Arkanaaa 

Headwatera  of  Rio  Pecoa 

Delaware  Creek 

Headwatera  of  Canadian  River  (Llano 

Eat-acado). 

20  milea  west  of  Choctaw  Agency 

do 

Llano  Eatacado  and  Antelope  Creek . . . 

Hurrah  Creek 


Collector. 


Dr.  Kennerly. 

H.  B.  Mdllhauaen. 
Dr.  6.  C.  Sfaumard. 
Capt.  Pope. 
John  H.  Clark. 

Lieut.  Conch. 
Dr.  Kennerly. 

Do. 

Do. 
H.  B.  Mollhauaen. 
Capt.  Pope. 

Dr.  Shumard. 
Capt.  R.  B.  Marcy. 
John  H.Clark. 
Dr.  Kennerly. 
Capt.  Pope. 

Do. 
Dr.  Shumard. 
Capt.  Pope. 

Dr.  Kennerly. 

Do. 
H.  B.  Mollhauaen. 
Dr.  Shumard. 
Capt.  Van  Vliet. 
Capt.  Pope. 
Dr.  Kennerly. 
Lieut.  Couch. 
Dr.  Lindheimer. 
Dr.  Kennerly. 

John  H.  Clark. 
Capt.  Pope. 
Lieut.  Couch. 
Dr.  S.  W.  Crawford. 
A.  Schott. 
John  H.  Clark. 

Dr.  Kennerly. 

Capt.  Pope. 

Do. 
Di*.  A.  L.  Hermann. 
H.  B.  Mollhauaen. 

Dr.  Kennerly. 

John  H.  Clark. 

Capt.  Pope. 
Do. 


Capt.  Maroy. 
Dr.  Shumard. 
H.  B.  Mdllhau8en. 

Dr.  Kennerly: 
Capt.  Pope. 

H.B.  Mdllhauaen. 
Capt.  Pope. 

Do. 
H.  B.  Mollhauaen. 

Do. 

Do. 
H.   B.  Mollhauaen 
and  Dr.  Kennerly. 
H.  B.  Mdllhauaen. 
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Table  ahatoitig  the  species  of  fishes  found  in  Texas  and  the  Rio  Grande  Basin  by  ike  various  Pacific  Railroad 

survey  expeditions — Coutinued. 


Paife. 


Kominal  species. 


251  Lcucosomas  pallidas  . . . 

252  L<*iic<MoiunH  mcrassatns 
257     Cliola  vigilax 


25S 

258 
259 
265 
266 


Cliola  velox 

Cliola  vivax 

Albamellas  dilecrtns. 
Cyprlnella  biihalina  . 
Cyprinella  umbrosa. . 


Identification. 


SemotiluB   atromacala- 
tus. 

do  r 

Cliola  vigilax 


do 

do 

Notropis  dilectus  . . . 

Kotropis  bubalinus. 

do 


Locality. 


Antelope  Creek.  Arkansas 


20  miles  west  of  Choctaw  Agency. 
Otter  Creek.  Arkansas 


Collector. 


268     Cyprinella  suavis 

268  Cyprinella  lepida . 

269  !  Cyprinella  notata. 
272     Mnniana  Intrensis 


273 
274 
275 
276 
281 

282 

320 
851 

352 

363 


Notropis  lutrensis 
Kotropis  lepidus. . . 
Notropis  notatns  . . 
Notropis  Intrensis. 


Montana  leonina. . 
Moniflna  deliciosa. 
Montana  IsBtabilis 
Montana  frigida  . . 
Lnxilasseco 


Luxilns  Incidns 


Salar  virginalis 

Lenldostens    leptorhyn- 

enu8. 
Lepidosteas(Cylindr»s- 

tens)  laiirottris. 
Lepidosteus  (Atractos- 

tens)  berlandieri. 


Notropis  leoninus 

Notropis  delicioRUs 

Notropis  lutrensis 

Notropis  leoninns 

Notemigonos  chrysoleu- 

ens. 
Notropis  umbratilis 

Salmo  mykiss  spilurns . . 
Lepisostens  tristoechas. 

Lepisostens     platysto> 

nius. 
Lepisostens  tristcechns. 


San  Pedro  Creek 

Leon  River 

Arkansas  River,  Fort.  Smith 

Otter  Creek,  Arkansas 

Coal  Creek,  and  20  miles  west  of  Choc 

taw  Agency. 

Near  San  Antonio 

Rio  Frio i 

Rio  Seco ; 

OtterCreek  and  tributaries  of  Gypsum  ' 

Creek.  Arkansas.  I 

Leon  River i 

do I 

Hurrah  Creek 

Rio  Frio ' 

Rio  Seco I 


Dr.  Kennerly. 

H.B.  Mollhausen. 
Capt.Geo.B.McClel- 

Ian. 
Dr.  Kennedy. 

Do. 
Dr.  Shnmard. 
Capt  McClellan. 


hT 


Mollhausen. 


Dr.  Xennorly. 

Do. 

Do. 
Capt.  McClellan  and 
H.  B.  MoUhfiusen. 
Dr.  Kennerly. 

Do. 
H.  B.  Mollhausen. 
Dr.  Kennerly. 
Do. 


Coal  Creek,    and   20    miles    west   of.  H.B.  Mollhausen. 

Choctaw  Agencj'.  I 

Utah  Creek,  tributary  of  Rio  Grande. 
Devil  River ! 


Pecos  River 

Tamanlipas,  Mexico 


Mr.  Kreuzfeld. 
Dr.  Shnmard. 


Capt.  Pope. 
L.  Berlandier. 


1859a.  Charles  Girajid.  Ichthyology  of  the  Booudary.  <Reportof  the  United  States  nud  Mexican 
Boundary  Survey,  n]a<le  under  the  direction  of  the  Secretary  of  the  Interior,  hy  William  H. 
Emory,  Major,  First  Cavalry,  aad  United  States  Commissioner.  Vol.  3,  Washington,  1858,  pp. 
1-85,  plates  1-40. 

lu  this  final  report  upon  the  Ichthyology  of  the  Mexican  Boundary  Survey, 
Oirard  mentions  111  si>ecies  as  having  been  obtained  in  Texas  and  the  liio  Grande 
basin,  25  of  which  he  describes  as  new.  Of  the  remaining  86  species,  2  species 
were  described  by  Baird  and  Girard  in  the  9th  Smithsonian  Report,  12  in  the  Proceed- 
ings of  the  Philadelphia  Academy  for  1853, 14  in  the  same  for  1854,  and  39  by  Girard 
in  his  Researches  upon  the  Cyprinoid  Fishes,  published  in  the  same  Proceedings  for 
1856.  Of  the  25  species  first  described  in  the  paper  now  under  consideration,  9  have 
stood  the  test  of  further  exploration  and  investigation  and  are  still  regarded  as  good 
species. 

Texas  and  Rio  Grande  Basin  fishes  of  the  Mexican  Boundary  surrey. 


Page. 


5 
5 


Kominal  species. 


Dioplites  nuecensis. 

CallinruB  longulus. . 
Pomotis  spoctuans  . . 


0     Pomotis  heros. 


Pomotis  aquilemiis 


Identification. 


Microptems  salmoides . 

Lepomis  cyanellns 

Lepomis  paUidus 

Lepomis  heros 

Lepomis  megaloti^ 


Locality. 


Collector. 


Frio,  Nueces,  and  Leona  rivers,  and 
Live  Oak,  Turkey,  and  Elm  creeks. 

San  Jnan  Kiver,  New  Leon 

Sabinal  and  Minneville  rivers,  and  Dry 
and  San  Pedro  creeks. 

Cibolo  and  Minneville  rivers 


Brownsville 

Devil  River , 

Cadoreita,  New  Leon 

Cibolo  River 

Dry  CrtM)k,  near  Victoria 

Rio  San  Jnan.  nnar  Cadereita 

Eagle  Pass 

San  Felipe,  Rio  Cibolo,  and  Rio  NneoeM. 
Sabinal  River 


Col.  J.  D.  Graham. 

Lieut.  D.  N.  Conch. 
M^J.  Emory. 

Col.    Graham    and 

M^j.  Emory. 
Capt.  Van  Vltet. 
Dr.  Kennerly. 
Liout.  Coaoo. 
Jno.  H.  Clark. 
Dr.  Kennerly. 
Lieut.  Couch. 
A.  Sohott. 
Jno.  H.  Clark. 
Dr.  Kennerly. 
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Texas  and  Rio  Grande  Baaiu  fishes  of  the  Mexican  Boundary  survey — Continned. 


ifBgjd. 


8 

10 

11 
11 
11 
11 

II 
11 

11 

11 
11 

12 

12 
13 
13 

14 
15 

16 

17 

18 

19 

20 


21 
21 

22 
23 

23 
24 
24 
i5 
25 
25 
26 
26 
27 
27 

28 
28 
29 
29 
30 

30 


31 
32 
32 

33 


84 
34 
35 
35 


Komiiud  speciea. 


Pomotis  fallax 

Pileoma  carbonaria . 


Pcecilichthjs  lepidus... 

Batrachns  tau 

Otolithus  DothuB 

Leioatoinuft  obliqnns 

Homoprion  lanc4H>1atii8. 
Homoprion  xautharua. . 


Conodon  antiUanas. 

Pogonias  faaciatns. . 
Sargns  ovls 


Otolith  us  dminmondi . . 


Amblodon  negleetut 

V  mhriaR  phiUcena 

Micropogon  nndnlataB. 


JohniujB  ocellatna  ■ . . 
Orthopristis  duplex . 


LagodoD  rhomboidea — 

EaciooBtomns  argen- 

teuB. 
XeoniRinis  emarginatas. 

PolynemuB  octonenMit  • 

Magil  herlandieri 


Chorinemns  laneeolatu*. 
ChloroBcombruB    earib' 
bctus. 

Doliodon  carolinns 

CarangnB  esculetitua  — 

Argyreiosna  capillaris. . 

Vomer  Betapinnis 

TrichiuniB  leptums  — 
GobionelluB  fuutatut — 

GobiuB  lyrieua 

GobiuB  vfUrdemanni — 

Goblns  cattdus 

Gobliis  gvlotua 

GobioBoma  molettum — 
Blennias  muUiJUit 


Eleotris  sumnulentus 

EleotriB  gyrinns 

PhillpuuB  dormit-ator 

Ophinion  jotephi 

Belone  sertUatar 


HeriohthyB  cyanogutta- 
tus. 


AilarichthyB  marinas 

AriuB  equefltrlB 

Pimelodus  afilnis 


Pimelodus  vulpe* 


Ictiobns  tamidns 

Moxostoma  kennerlli . 
Moxoetoma  victorias . . 
Mozoatoma  campbelli. 


Identification. 

Lepomis  megalotia 

Etheoatoma  caprodea.. 

Etheoatoma  lApidum . . . 

Batrachua  tau 

Cynoaciou  nothua 

LeioMtomua  xantbuma . 


.do 
.do 


Rhomboplitea    auroru- 

bena. 

Pogooiaa  chromia 

ArchoaargoB     probato- 

cephalua. 

CynoBcion  nebuloaua . . 


Aplodinotua  gninnienB. 
Menticirrbufl  americanna 
Micropogon  undnlatua.. 


Scisena  ocellata 

Orthopriatis  obryaop- 

tenia. 
Iiagodon  rhomboidm. . . 


Gerres  gula 

Lnljanua  caxia 

Polynemna  ootonemua . 
Mugil  cephalua 


OligopliteB  aauma 

ChioroeoombruB  chrya- 

uruB. 
Trachynotnacarolinua . 
Caranx  hippoa 


Selene  vomer 

Vomer  aetipinnia 

Trichiurua  lepturua  — 
Gobionellus  oceanicua . . 

Gobina  lyricua 

Gobiua  wurdemanni  — 

Gtobina  aoporator 

Lepidogobius  guloaua. . 
Gobioaoma moleatnm  ... 
HypleurochiluB     gemi- 

natua. 
Dormitator  macnlataa . . 

do 

Gobiomorua  dormitator. 
Ophidion  marginatum . . 
Tyloaurua  longirostria . . 

Heroa  cyanoguttatua. . . . 


Felichthya  marinna. 
Tachyaurua  I'elia — 
Ictaluma  furcatna . . 


Ictaluma  punctatua 


Carplodes  velifer  tumidoa 

Erimyaon  suoetta 

Minytrema  melanopa . . 
Erimyzon  ancetta 


Locality. 


Cibolo  and  Salado  rivera  and  Elm  Creek. 

Live  Oak  and  San  Pedro  creeka 

Salado  and  Medina  rivera 

San  Pedro  Creek 

Leona  River 

Indianola 

BrasEoa  Santiago 

, do 

Indianola 

St.  Joseph  laland 

Braaoe 

St.  Joaeph  lalaud 

Braaoa  Santiago 


.do 


Indianola  and  Braaoa 

Indianola 

Brazoa 

Indianola 

Brazoa 

Brazos  Santiago 

Mouthof  Rio  Grande 

Matanioraa,  Tamaulipaa 

Indianola 

Brazoa  Santiago 

Month  of  Rio  Grande 

Indianolaand  Galveaton 

St.  Joaeph  laland 

Indianola 

do 

Brazoa  Santiago 

Brazoa  and  Indianola 

St.  Joaeph  laland  and  Brazoa  Santiago. 
Brazoa  Santiago  and  St.  Joaeph  laland. 

Brazoa  and  Indianola 

Brazoa  Santiago 

Mouthof  Rio  Grande 

Brazoa  Santiago 

Galveaton 

St.  Joaeph  Island  and  Brasoa  Santiago. 

Indianola  and  Brazoa 

Galveaton , 

St.  Joaeph  laland 

do 


Collector. 


do 

Brazoa  Santiago 

Mouth  of  Rio  Grande 

Matamoraa 

Brazoa  Santiago 

St.  Joseph  laland 

do 

Brazoa  Santiago 

do ^ 

St.  Joaeph  laland 

Indianola 

do 

St.  Joaeph  laland 


Mouth  of  Rio  Grande....* 

do 

do 

St.  Joaeph  laland 

Brazoa 

St.  Joseph  Island 

Devil  River  and  lagooiMit  Fort  Brown. . 

Brownaville 

Matamoraa 

Cadereita  and  San  Juan  River,  New 

Leon. 

In  dianola . . 

do 

Mouth  of  RiotGrande 

Brownaville 

Live  Oak  Creek , 

Comanche  Spring,  Rio  Leona,  Piedra 

Painte,  Rio  Salado,  and  Devil  River. 

Kear  Fort  Brown 

Dry  Creek,  near  Victoria 

do 

Devil  River 

Live  Oak  Creek 


Jno.  H.  Clark. 
Dr.  Kennerly. 
Jno.  H.  Clark. 
Dr.  Kennerly. 
Jno.  H.  Clark. 

Do. 
Lieut.  Couch. 
G.Wilrdemann. 
Jno.  H.  Clark. 
G.  Wurdemann. 
Jno.  H.  Clark. 
G.  Wiirdemann. 

Do. 

Do. 
Jno.  H  Clark. 
Dr.  Kennerly. 
G.  Wiirdemann. 
Jno.  H.  CUrk. 
Dr.  Kennerly. 
G.  Wiirderaann. 
Jno.  H.  Clark. 
L.  Berlandier. 
Jno.  H.  Clark. 
G.  Wiirdemann. 
Jno.  H.  Clark. 
Dr.  Kennerly. 
G.  Wiirdmnann. 
Clark;  Kennerly. 
Jno.  H.  Clark. 
G.  Wiirdemann. 
Jno.  H.  CUurk. 
G.  Wiirdemann. 

Do. 
Clark;  Kennerly. 
G.  Wiirdemann. 
Jno.  H.  Clark. 
G.  Wiirdemann. 
Dr.  Kennerly. 
G.  Wiirdemann. 
Jno.  H.  Clark. 
Dr.  Kennerly. 
G.  Wurdemann 

Do. 

Do. 

Do. 
Jno.  H.  Clark. 
L.  Berlandier. 
G.  Wiirdemann. 

Do. 

Do. 

Do. 

Do. 

Do. 
Jno.  H.  Clark. 

Do. 
G.  Wiirdemann. 

Jno.  H.  Clark. 

Do. 

Do. 
G.  Wiirdemann. 
Jno.  H.  Clark. 
G.  Wftrdemann. 
Jno.  H.  Clark. 
Capt.  Van  VTiet 
L.  Berlandier. 
Lieut.  Couch. 

Jno.  H.  Clark. 

Do. 

Do. 
Capt.  Van  Vllet 
Dr.  Kennerly. 
Jno.  H.  Clark. 

Do. 
Dr.  Kennerly. 

Do. 
Jno.  H.  Clark. 
A.  H.  CampbelL 
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Texas  and  Eio  Grande  Basin  fishes  of  the  Mexican  Boundary  survey — Continued. 


Page. 


36 
36 
38 
39 
41 
41 
42 
42 
42 
43 
44 
44 
44 

45 
45 
46 
48 
51 
51 
52 
52 
53 
54 

54 
55 
55 
56 
56 
56 
67 
57 
58 
58 
59 
59 
59 
60 

62 
64 
65 
63 
67 
67 
68 


70 

70 
71 
71 

72 
72 

74 


Xoiuinal  species. 


75 
75 

76 

77 


PiychostomnB  conseetas 
Pt^'chostomus  albians  . . 

Minomiis  plebeius 

Aoomns  gazmaniensia. . 
Campostoma  omatam  . . 
Campostomaformosnloin 
Campostoma  nasntom. . 

Dionda  serena 

Dionda  texensis 

Dionda  argentosa 

Dionda  chnrsitis 

Dionda  mefanops 

Dionda  conchi 


Algoma  amara 

Algoma  flaviatilia 

Cocfalognathus  omatus. 

Gobio  estiralis 

Cliolavelox 

Albamellns  amabilis. . . 
Albnmellns  meealops. . 

Albumellus  socms 

Codoma  omata 

Cyprinella  macrostoma. 

Cyprinella  Tennsta 

Cyprinella  texana 

2rprinella  laxiioides  . . . 
oniana  anrata 

Moniaua  complanata . . . 

Montana  frigida 

Moniana  coachi 

Montana  mtila 

Moniana  nlUda 

Moniana  formosa 

Moniana  gracilis 

Moniana  gibbosa 

Moniana  proserpina  — 
Lnxilus  leptosomns 


Identification. 


Moxostoma  congestnm . 

do 

Pantosteos  plebeina .... 

do 

Campostoma  omatum  .. 
Compostoma  formoanlam 
Campostoma  anomalnm . 

Dionda  Serena 

Dionda  epiacopa 

d«» 

Dionda  serena 

Dionda  melanops 

do 


Locality. 


Tigoma  pnlchella 

I'igoma  nigrescens  — 

Tigoma  pmchra 

Cyprinoaon  elegans  . . 
Cyprinodon  gibbosns. 
Cvprinodon  bovinns. . 
Hydrargyra  siroilis. . . 
Fandulns  grandis  . . . . 


Poecilia  lineolata. 


Dionda  amara 

Dionda  fluviatilis 

Cochlognathus  omatus. 

Hybopsis  eestivaliB 

Cuola  rigilax 

Kotropis  amabilis 

Notropis  swaini 

Kotropis  Bodus 

Notropis  omatns 

Notropis  macroetomiis. . 

Kotropis  venustns 

Notropis  texanus 

Notropis  macrostomus  . 
Notropis  proserpina — 

Kotropis  leonin  us 

do 

Notropis  lutrensis 

do 

Notropis  nitidns 

Notropis  formosns 

Notropis  lutrensis 

do 

Notropis  proserpina 

Notemigonas     chryso- 

lenons. 
Leuoiscus  nigrescens. . . 

do 

do 

Cyprinodon  elegans 

Cyprinodon  vi^egatns . 

do 

Fundnlus  similis 

Fundulus   heteroclitus 

grandis. 
Mollienesia  latipinna . . . 


Limnia  pcMHaidet 
Limnia  ventuta.. . 
Gambusia  nobilis. 


Gambusia  afflnis 

Gambusia  i»atmelis . 


Astyanax  aigentatus 


Saurus  mexicanns. 
AnguiUa  tyranntLM. 


NeoranrflBna  nigromar- 

ginata. 
Neoconger  mueronatu  9 . 


do 

Lucania  venusta. 
Gambusia  affinis. 


.do 
.do 


Tetragonoptems  argen- 
iatus. 


Synodus  fcetens  . . . 
Anguilla  ohrysypa. 


Salado  River 

Rio  San  Juan,  near  Monterey 

Rio  Mimbres 

Janos  River 

Chihuabua  River  and  tributariea 

Sabinal  River 

Cadereita  and  Acapulco,  New  Ircon  . . 

Sabinal  River 

Nueces  Ri  ver 

San  Felipe  Creek  and  Devil  River. . . . 

Live  Oak  Creek 

Bnena  Vista,  Coahuila 

Cu%)noo,   Monterey,   and  Cadereita, 
New  Leon. 

Lagoon,  near  Fort  Brown 

Near  Monterey 

Brownsville 

Rio  San  Juan,  near  Cadereita 

San  Pedro  Creek 

Leona  Ri  ver 

San  Felipe  Creek 

Live  Oak  Creek « 

Chihuahua  River  and  tributaries 

Devil  River 

China,  New  Leon 

Sabinal  River 

Salado  River  and  Turkey  Creek 

San  Pedro  Creek 

Piedra  Painte,  N.  Mex 

Brownsville '. 

Salado,  Sabinal,  and  Medina  rivers 

China,  New  Leon 

Cadereita,  New  Leon 

, do 

Rio  Mimbres 

Acapuloo,  ntar  Monterey,  New  Leon. 

Brownsville 

Devil  River 

Dry  Creek,  near  Yiotoria 


Collector. 


Rio  Mimbres 

Boca  Grande  and  Janos  River . . . . 
Chihuahua  River  and  tributaries. 

Comanche  Springs 

Indianola 

Leon  Spring 

Indianola 

do 


Gymnothorax  ocellatus 

nigromarginatus. 
Neoconger  mncronatus . 


Brownsville ^ 

Fort  Brown s., 

Indianola 

do 

Leon  Spring,  Comanche  Spring,  and 
Zoquito. 

Medina  and  Salado  rivers 

Salado,  Leona«  and  Nueces  rivers,  and 
Elm  and  Turkey  creeks. 

Nueces,  Leona,  and  Devil  rivers,  Zo- 
quito, Comanche  Springs,  Elm,  Tur- 
key, and  San  Felipe  creeks. 

Brownsville 

Mouth  of  Rio  Grande  and  Sabinal  River . 

Coast  of  Texas 

Mouth  of  Rio  Grande 

Matamoras 

St.  Joseph  Island 


.do 


Jno.  H.  Clark. 
Lieut.  Couch. 
Jno.  H.  Clark. 
Dr.  Kennerly. 
Jno.  Potts. 
Dr.  Eennerly. 
Lieut.  Couch. 
Dr.  Eennerly. 
Jno.  H.  Clark. 

Do. 

Do. 
Lieut.  Couch. 

Do. 

Jno.  H.  Clark. 
Lieut.  Couch. 
Capt.  Van  Vliet. 
Lieut.  Couch. 
Dr.  Eennerly. 
Jno.  H.  Clark. 

Do. 

Do. 
Jno.  Pott«. 
Jno.  H.  Clark. 
Lieut.  Couch. 
Dr.  Kennerly. 
Jno.  H.  Clark. 
Dr.  Kennerly. 
Jno.  H.  Clark. 
Capt.  Van  Vliet. 
Jno.  H.  Clark. 
Lieut  Couch. 

Do. 

Do. 
Dr.  Kennerly. 
Lieut.  Couch. 
Capt.  Van  Vliet. 
Jno.  H.  Clark. 
Dr.  Kennerly. 

Jno.  H.  Clark. 
Dr.  Kennerly. 
Jno.  Potts. 
Jno.  H.  Clark. 

Do. 

Do. 

Do. 

Do. 

Capt  Van  Vliet. 
Jno.  H.  Clark. 

Do. 

Do. 

Da 

Do. 
Do. 

Col.  J.  D.Graham. 


Capt  Van.  Vliet. 
Maj.£mory. 
G.  wiirdemann. 
M^).  Emory. 
Lieut  Cou^. 
G.  Wiirdemann. 

Do. 
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1859fr.  Charles  Girakd,  m.  i>.,  Icbthyological  Notices,  Nos.  i-lxxvii.      <  Proc.  Aoad.  Nat.  Sci., 
Phaa.  1859. 

This  is  a  series  of  brief  notes  or  papers  upon  fishes  from  various  regions.  No- 
tices 10,  30  to  36  inclusive,  39,  42  to  50  inclusive,  54  to  69  inclusive,  and  62  refer  to 
Texas  and  Rio  Grande  fishes.  Twenty-six  species  are  mentioned,  of  which  19  are 
described  as  new.  Six  of  these  are  still  allowed  to  stand,  though  the  proper  identi- 
fication of  some  of  them  is  doubtful. 


Page. 


Xominal  species. 


Identification. 


(i\     Ilydrargyra  zebra . 


101 
101 
102 
102 
102 
102 
10:i 

103 
104 
114 
114 
115 
115 
116 
117 
118 


118 
118 
120 
120 

121 

121 


Alvariuft  laierali* 

Diplesion  faadatut 

Aplesion  poUii 

Oligocephalas  leonenHn. 
Oligocephalus  grahami. 
Oligocephalas  puUheUus 
BofeoHoma  granle 


FnndiiliiB  zebrinus 


Roleichthj'S  ivJdpplei 

Boleichthys  elegant 

Mollinesia  latipiiina  ... 

MoUinesia  Uneolata 

Limia  pcBoiloides 

lAmi&formosa 

Limia  eouehiana 

Litnia  matamorenna 

A  dinia  fnuUi/cueiata 


Lueania  vennsta. . 

Lncania  affinU 

GambuHia  nobilis. 
Gambusia  afiinis. . 


Gambnsia  patmelis. 
G^mbnsia  §pecio»a. . 


121  Gambnsia  graeiUi . . . 

122  ,  Gambusia  ««nili« 

158     Cyprinodon  eximiue 


Etheostoma  lateralis. . . 
Ktheostoma  fasciatus  ?. 
Etheostoma  lepidiim. . . 

— do 

...do 

— do 

Etheostoma  fasiforme . 

Etheostoma  whipplei.. 
Etheostoma  fusiiorme . 
Mollienesia  latipinna.. 

...do 

...do 

...do 

Poecilia  eouehiana 

Mollienesia  latipinna. . 
Adinia  mnltifasciata. . . 


Lncania  venusta. 

...do 

Gambusia  affinis. 
do 


...do 
..do 


do 
do 


Locality. 


Between  Fort  Defiance  and  Fort  Union, 

N.  Mex. 

Month  of  Kio  Grande 

Chihuahua  River .» 

Chihuahua  River  and  tributaries 

Leona  River 

Devil  River 

Gypsum  Creek 

Seco  River  and  Leona  River  near  Fort 

Inge. 

Coal  Creek,  Ark 

Piedra  Pain  te 

Galveston 

Brownsville 

Indianola 

Lagoon  at  Palo  Alto,  Mexico 

Rio  San  Juan,  Caderelta,  Kew  Leon. . . 

Matamoras 

Galveaton 

St.  Joseph  Island 

Indianola 

...do 

Matamoras 

Comanche  Spring 

San  Pedro  Creek  and  Dry  Creek,  near 

Victoria. 
Upper  affluents  of  the  Nueces  RItct; 

Leona,  Blanco,  and  Seco  rivers 

Rio  San  Diego,  near  Cadereita,  New 

lioon. 

Matamoras 

Chihuahua  Riverr 

....do 


Collector. 


Lieut.  C.  J.  Ives. 

Boundary  survey. 
John  Potts. 

Do. 
Jno.  H.  Clark. 

Do. 
Lieut.  Whipple. 
Dr.  Kennerly. 

Lieut.  Whipple. 
Jno.  H.  Clark. 
Dr.  Kennerly. 

Jno.  H.  Clark. 
Do. 

L.  Berlandier. 
Dr.  Kennerly. 
G.  Wurdemann. 
Jno.  H.  Clark. 

Do. 
L.  Berlandier. 
Lieut.  J.  G.  Parke. 
Dr.  Kennerly. 

Do. 

D.  N.  Couch. 

Louis  Berlandier. 
John  Potto. 
Do. 


1872a.  Edward  D.  Cope,  a.  m.  Report  Qpon  the  Recent  Reptiles  and  Fishes  of  the  Survey, 
collected  by  Campbell  Carrington  and  C.  M.  Dawes.  Prelim.  Report  U.  S.  Greol.  Surv.  of 
Montana  and  Portions  of  Adjacent  Territories,  being  a  fifth  annual  rex)ort  of  progress, 
1872,  467-476. 

The  material  upon  which  this  report  waa  based  was  collected  chiefly  in  Montana, 
Idaho,  and  Utah,  but  two  species  of  fishes,  however,  were  obtained  in  a  tributary  of 
the  Eio  Grande  at  Saugre  de  Christo  Pass,  in  Colorado.  One  of  these  was  a  minnow, 
Leucisctis  pulcher,  which  Prof.  Cope  described  as  Glinosiomu9  pandora^  while  the  other 
was  the  Eio  Grande  trout,  which  was  described  under  the  name  of  Salmo  spilurus. 

1875.  Prof.  £.  D.  Copb  and  Dr.  H.  C.  Yakrow.  Report  upon  the  Collections  of  Fishes  made  in 
portions  of  Nevada,  Utah,  California,  New  Mexico,  and  Arizona,  during  the  years  1871, 
1872,  1873,  and  1874.    Zoology  of  the  Wheeler  Survey,  637-700,  1875. 

The  geographical  explorations  and  surveys  west  of  the  one  hundredth  meridian, 
conducted  under  the  direction  of  Lieut.  Geo.  M.  Wheeler,  during  the  years  1871  to 
87  4,  inclusive,  resulted  in  greatly  increasing  our  knowledge  of  the  fishes  of  the 
upper  Rio  Grande  basin.  The  naturalists  attached  to  these  various  expeditions 
were,  as  is  well  known,  Dr.  H.  C.  Yarrow,  Prof.  E.  D.  Cope,  Dr.  J.  T.  Bothrock,  Mr. 
H.  W.  Henshaw,  Dr.  Oscar  Loew,  Mr.  W.  G.  Shedd,  Mr.  C.  E.  Aiken,  and  Lieut. 
W.  L.  Marshall.  In  the  re]K)rt  upon  the  fishes  of  this  survey,  written  by  Cope  and 
Yarrow,  18  species  are  credited  to  the  Rio  Grande  basin,  of  which  5  were  described 
as  new  to  science. 
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Page. 


Nominal  species. 


639 

639 

639 
644 


SoaphirhynchopH  platy- 

rhynchus. 
Lepidosteas  ap 


Aucniilla  tyrannas. 


agu 
imii 


Rhmichthys  maxillosas. 


647  Apocope  oscnla 

648  ]  Apocope  ventricosa 

649  !  Albnmellaa  simut 

650  I  AlbvLmeWuB  jemezanuM  . 
652  I  Ceratiohthys  sterletut. . . 

663  '  Hypailepis  iri# 

660  I  Gua  pandora 


Identification. 


Scaphirhynchns  platy-  i 

rhynchns. 
Lepisosteus     platysto- 

mus? 

An^illa  chrysypa 

Rhiniohthys  dnlcis 


LiMMhl  \ 


Agosia  yarrowi 


ido 

Notropis  siniiis 

Notropis  dilectus 

Hybopais  seltivalis  . . 
Notropis  lutrensis  — 
Lenciscua  nigrescans 


661  I  Gila  puto 

662  !  Gilaegregia 

672  I  Hyboguathna  nuchalis. 
674  '  Pantostena  jarrovii — 
681  I  Carpiodea  jzrayi 


.do. 
do 


Salmo  apilurus . . . 
693  j  Salmo  pleuriticus 


Hybognatbus  michalis. 
Panto8t«as  plebeina  . . . 
Carpiodea  velifer  tiimi- 

dus. 
Salmo  mykiss  apilurus 


KioGrundt',  at  Alliii<}u>  njiu 
Kio  Grande 


.M« 


I    <|!    <  I 


<  I 


I  'I       I.     .    .* 

U    (.       I. ..'.I 

I  ml    II*'      ,  . 

in    \  .m  •'  < 

|)i    ,i    i    I  ..li  .•  ■  I 

\N    *.   :  I I 


Near  Santa  >V,K.>l.x 

Abiquiu,  N.  Mex.  (^'huiua  J^i  >  1 1  ' 

Nutria,  N.Mex 

CoatillaCrttk,  N.M.x   . 

Taoa  and  Han  lidefuuM),  h .  >f  «'x 

Rio  Grande,  Colo 

Nutria,  N.Mex 

••New  Mexico" 

San ndefonao, K. Mex  ...  . 

, do 

Rio  Grande  at  Snn  liAvtouno,  N .  Mt  > 

San  Ildefonao,  N.  Mex 

Rio  Grande  at  montii  of  Rio  Uoiulu    i  I'miI  ('>h>* 

N.  Mex. 
Rio  Grande  near  San  Ildefonao.  N .  Mt'> 

Rio  de  Acama,  N.  Mex 

Rio  Grande  at  Loma,  Colo 

Rio  Grande  near  San  Ildefonao,  N .  Mt«» 
Coatilla,  Taoa,  and  San  Udefonao,  N .  M  u  ^ 
San  Ildefonao,  N.  Mex 


BraKoa  Rirer,  a   amall    tributary  of 
Cbama  River.  N.  Mex. 

Rio  Grande,  Colo 

Fort  Garland,  Colo 

Costilla,  N.  Mex 

Taoa  River,  N.  Mex 

Cbama  River,  N .  Mex 

San  Ildefonao,  N.  Mex 


I*" 


J)j.    \   III  J)'V\ 

if       \\        lit    ll      |,,IVV 

1)1.  t«'.lllll>><  i. 

V  ttriDNS  liiiii  <  Ml  I 
I^lo/.Cojir 


Mttl'HilMil       sill  till, 

*    Aik(>ii.  TiiiM  .  iinil 
Ynrruvf. 


1878.     6.  Brown  Goodr.      A  Revision  of  the  American  Species  of  the  genus  Breroortia^  witli  a  Do 
Bcription  of  anew  species  from  the  Gulf  of  Mexico.     <Proc.  U.  S.  Kat.  Mus.  187H,  JJO-lll. 

In  this  paper  Dr.  Groode  describes  the  menhaden  of  the  Gulf  of  Mexico  as  a  iu»w 
species,  proposing  for  it  the  name  Brevoortia  patro7itis. .  The  specimens  upon  which  tlu^ 
species  was  based  were  jfrom  Brazos  Santiago. 

1878.  David  S.  Jordan^  m.  d.  Notes  on  a  CoUection  of  Fishes  from  the  Rio  Grande,  at  Brownsville^ 
Texas.  <Bull.  U.  S.  Geol.  and  Geog.  Survey,  vol.  iv,  Nos.  2  and  3,  397-406  and  6B3-667,  May 
3,  1878,  and  July  29,  1878. 

In  this  paper  Dr.  Jordan  gives  notes  on  the  species  of  a  small  collection  of  fishes 
from  the  Eio  Grande  at  Brownsville.  This  collection  belonged  to  the  National  Museum,^ 
but  when  and  by  whom  it  was  made  can  not  be  determined. 

The  following  is  a  list  of  the  species  with  the  present  identification  of  each.  '*  Sefua 
signifer^  and  ^^Decentrus  lucens^^  names  applied  in  this  pai)er  to  two  supposed  new 
species,  should  be  suppressed  for  the  reason  given  by  Dr.  Jordan  in  the  Proc.  U.  S. 
Nat.  Mus.  for  1880,  page  327. 


Page. 

Numinal  species. 

Identification. 

Page. 

403 
404 

404 
1 

1    405 
,    663 

Nominal  species. 

Identification. 

397 

Lepiopomns  pallidns 

Apomotia  cyanellas 

HTdranrvra  simf  lis 

Lepomis  pallidas. 
Lepomis  cyanellas. 
Fundulas  similis. 
Campostoma  formosa- 

lam. 
Dionda  amara. 
Dionda  serena. 
Dionda  meUuiops. 
Pimephalea    promelafl 

confertus. 

Notropis  deliciosns. 

1 

C  vprinella  babalina 

Notropis  babalinas. 

Notemigonus  cbryso' 
lencas. 

Carpiodes  velifer  turn- 
idus. 

Ameiaras  natalis. 

Lepomis  megalotis. 

Etueostoma  lepidam . 

Fundnlas  zebriDus. 

Xotropis  ^utrenRis. 

Pfaenacobios  mirabilis. 

Carpiodes  velifer  tum- 
id as. 

398 
400 

Notemigonas  cbrysoleucns. . 
Carpiodes  tnmidus 

401 

f  !iunfioiitoniA  fnmioanlnm 

4Ui   ^    r 

401  j  Hybognatbus  amams 

401  1  Hybogimtbna  serenus 

402  ,  Hybognatbas  melanopB 

402  '  PimepbaleB  promelaa   and 

]at«r  on  Punepbales  nig- 
1     elloa. 

403  AlhnmoTM  miRnnrienaiA 

Aminras  natalis  antoniensis 
Xenotis  brevioens 

663 
>    604 

Pffifilichtbys  lepidus 

Fundoliis  zebra 

665 
666 
666 

C  vprinella  complanata 

Phenacobias  scopifems 

Carpiodes  cyprinas 
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1880.  Edward  D.  Copk.    On  the  Zoological  Position  of  Texas.    Boll.  17,U.  S.  Nat  Mus.,  1880, 1-61. 

In  this  valuable  bulletin  Professor  Cope  gives  24  species  of  fishes,  specimens  of 
which  were  obtained  in  Texas  by  himself  or  his  correspondents.  Seven  of  these  he 
described  as  new.     The  following  is  a  list  of  these  24  species : 


Page. 


ao 

31 
31 


33 

33 
33 
33 
33 


33 
34 
34 
34 


/ 


34 
35 
35 
35 
36 

86 
36 


36 

37 
87 
88 
30 


Nominal  species. 


Identiflcatiou. 


Fercina  caprodes  carbonaria 
Micropterus  floridanns 


Apomotis  cyanellus 


Apomotis  sp 

Lepomis  speciosaa 

Lepomis  anagallinus  var 
Xenotis  megalotis 


Fnndulus  diaphanas 

Zygonectes  notatus 

Zygonectos  hraehypterua . 
lohthfelaruB  cemiesoenB 


Aminrns  Inpns 

AmitmiB  braehycusanthut 

Amioiua  catiis 

Aminnis  boUi 

Pelodichtbys  olivaris    . .  ■ 


Myxostoma  macrolepidotum, 
CampOBtoma  aDomalnm  pnl- 
lain. 

Hybognatbas/favtptnnttf 


Hybognathus  nigroUBniata 
CocblognathuB  biguttata... 

C  vprinella  vennsta 

MonlanaJngaliB,  yarf 


phlox 

Etbeostoma  caprodoB  . . 

Micropterus  salmoidea. 


Lepomis  cyanellaa. 


Lepomis  pallidus  . . 
Lepomis  numilis. . . 
Lepomis  megalotis 


Zygonectes  escambiiB 
Zygonectes  notatus. . . 

Gambusia  affinis 

IctaluruB  punctatuB . . 


Ameiams  Inpns 

Ameiuma  melaa 

Ameiams  nebulosus  catulus 

Ameiunis  natalis  belli 

Leptops  olivaris 


Moxostoma  congestum . 
Campostoma  anomalam 


Dionda  epi9coi)a. 


Dionda  serena 

Cochlognatbas  omatas . 

Notropls  venuntuH 

NotropiB  latrensiB 


Locality. 


Trinity  River  at  Fort  Worth. 
Trinity  Kiver  near  Dallas,  and 

LhnM.BiT«B».  Kimble  County. 
Trinity,  Llano,  QmMUlan^  and 

Medina    rivers,   and    John«e» 

Fork  of  Llano  Kiver  in  SLimble 

Coantv. 
Trinity  River  at  Dallas  and  Fort 

Worth. 
Llano  River. 

Do. 
Trinity  River  at  Fort  Worth. 
Trinity  River  at  Fort  Worth  and 

Dallas,  Helotes  Creek,    Upper 

Medina    River,   and  Johnson 

Fork  of  Llano  River  in  Kimble 

County. 
Comanche  Creek, in  Mason  County. 
Trinity  River  at  Fort  Worth. 

Do. 
Trinity  River  at  Dallaa  and  Fort 

Worth    and    Little     WichiU 

River. 
Tributary  of  Medina  River. 
Wallace  Creek,  Bandera  County. 
Little  Wichita  River. 

Do. 
Trinity  River  at  Dallaa  and  Fort 

Worth. 
Guadalape  and  Llano  Rivers. 
At  Helot«B  on  the  Upper  Medina 

and  in  Comanche  Creek,  Mason 

County. 
Johnson  Fork  of  Llano  River,  iu 

Kimble  County. 
Wallace  Creek. 
Trinity  River  at  Fort  Worth. 
Johnson  Fork  of  Llano  River. 
Trinity  River  at  Dallas  and  Fort 

Worth. 


I881a.    Samuel  Garman.    New  and  little-known  Reptiles  and  Fishes  in  the  Museiiui  CoUections. 
Bull.  3;  Mns.  Comp.  Zool.,  vol.  viii,  pp.  85-93,  February,  1881. 

In  this  paper  Prof.  Oarman  gives  descriptions  of,  or  notes  upon,  20  species  of 
fishes.  Of  these  20  species,  2  are  ^om  Texan  localities  and  12  others  are  from  the 
Mexican  state  of  Goahuila.  Some  of  these  waters  are  at  present  without  outlet  to  the 
sea,  but  zoologically  they  belong  to  the  Kio  Grande  Basin. 


Page. 

Nominal  apeciea. 

Identiflcation. 

Locality. 

80 

Notuma  flavoB 

Ameinma  natalin 

San  Antonio,  Tnzaa. 

Nazaa  River  at  San  Pedro,  Co*- 

buila. 
Xazaa  Rirer. 
Parraa  and  apring  near  Saltillo, 

Coahnila. 
Parraa,  Coahnila. 

Do. 
Naaaa  Kiver,  Coahnila. 
PaiTaa,  Coahnila. 
SaltiUo,  Coahnila. 
Tribntariea  of  the  Lago  del  Mn- 

erte  and  apring  near  MonoloTa. 
Spring  near  Parraa. 
Sutherland  Springa,  Texaa. 

89 

lohthvnltnH  tamidna^ 

Carpiodes  velifer  tumidna 

Pantosteofl  plebeina 

89 

CatoBtomuB  ntbvXiferut 

Hybognathna  (Dionda)  punc- 

tsfer. 
Stvnodon  tianifer 

89 

Dionda  nanctifer 

00 

Stypodon  Bignifer 

^Notropia  earmani 

91 

Cyprinella  rubripinna 

Oila  connterua 

91 

LeuciBcuB  conancrauB 

92 

Cheonda  uifrreacenii 

LeiiciscuB  nnlcher 

92 

(Jhennda  tnodetta 

Loticiacun  nnlcher  f 

02 

Aatvanax  artrentatuB 

TetragonnptoruB  argentatua 

(/Vpriuodon  latifaaciatna 

Tfotropia  awaini 

r3 Ainhiiiifft  ftffinifl - . 

92 
93 
93 

Cyprinodon  latiJaMciaiuM 

AlbameUnB  meiralopa 

OAinbiiaia  natrnelia , ^  r , 

93 

Heroa  tMVontieeuM 

HerOB  naVOnar,enn '    ^^n^nir  naiAr  if  ntiAlnv*                              1 

» 

T-*^"-  ■» 


^ ii  *  fill*        \k.**>  :*^*T»itiH       "t       *■♦        ■••.ii>^     t't  •«    «•.«•.».         ^*>*<  '.•.*-.  ^>-   . 


•"*C:^     l".      .•.n.iA     'ijR'wo*   •     •••7*^  ;      ••.  •♦*.»-,-«»^^  .      isis.t»>^  ^     ««K««.^>  -N-     v»>»* 


lj|«%«  Z*vto^ir«M  ^^^  "^  -»■•■»»    '>«.">' 


T.   ••        «>•■«  »•  ''*^  ^        ■».•■•.       -         «i  V 

••*."'■■»  ^    t.  ♦».  ^  • .,  .     ,     », 

•  *    »«.     "     •.•?»«.  ■•*'  "V   .     .  •         .  •■     » 

•      I    ■ii_    ^Mi.aiij  r^  ••  »  -^ ^  _  .__  ,         . 

.  -■  ••^..       •    -*^  *^  \  ,         ■»  \ 

•*  »»•     '^^  ■^  *■*  -  « 

\     .    .»•«».  .♦■■  »• 

■»*  VS,>>    ^^«*>>  -    so*  >*     *     »^  .  V    ^       * 


TiiTun*^  pfpprfsdnif  Tnwftrv    Thttyt  Jv  M«<c*t^fK^v  iv»«uA*)tfv\Hu  ii»»\'%uii*'\\^  ^v,>»\<%%Uv>, 
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1885a.  David  S.  Jordan.  Identification  of  the  Species  of  Cyprinidcs  and  Catostomidoi  described  by 
Dr.  CharleH  Girard,  iu  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
for  1856.     <Proc.  U.  S.  Nat.  Mus.  1885, 118-127. 

In  this  is  given,  in  the  light  of  subsequent  investigation,  the  identification  of  the 
species  of  Girard's  paper  which  we  have  already  summarized  on  page  69.    Dr.  Jordan's 
paper  contains  valuable  notes  upon  many  of  the  types  of  these  species,  and  the  identi- 
.  fications  given  by  him  are,  in  the  main,  accepted  in  the  present  paper. 

1885&.  David  Starr  Jordan.  A  Catalogne  of  the  Fishes  known  to  inhal)it  the  waters  of  North 
America,  north  of  the  Tropic  of  Cancer,  with  notes  on  the  Species  discovered  in  1883  and  1884. 
Report  U.  S.  Fish.  Comm.,  1885. 

In  this  catalogue  the  localities  given  are,  with  few  exceptions,  such  as  had  already 
been  given  in  other  papers.  The  few  exceptions  are  chiefly  in  connection  with  the 
species  collected  in  1884,  as  given  in  the  next  paper. 

1886.  David  S.  Jordan  and  Charles  H.  Gilbert.  List  of  Fishes  collected  in  Arkansas,  Indian  Ter- 
ritory, and  Texas,  in  September,  1884,  with  notes  and  descriptions.  <Proc.  U.  S.  Nat.  Mus. 
1886, 1-25. 

This  is  by  far  the  most  important  contribution  to  our  knowledge  of  the  fresh- water 
fishes  of  Texas  that  has  appeared  in  recent  years.  These  collections  enabled  Girard's 
species  to  be  more  certainly  identified  than  was  before  possible.  The  total  number  of 
species  obtained  from  Texan  localities  during  these  explorations  was  53,  of  which  4 
were  described  as  new. 

Fishes  collected  in  Arkansas,  Indian  Territory,  and  Texas,  in  September,  18S4. 


Page. 


14 
14,18,22 

14, 18, 20 

14. 17. 18, 
20 

6, 15, 17, 
18 
20,22 

14 
14 
18,20 
20 
15 
18. 20, 22, 

23 
15,17,19, 
20 
23 
14.15,17 

20 
17,19,20, 
22,23 

14,15 

14. 15. 19, 
20 

l.*^,  17, 19, 

2C,21,22, 

24 

15 

10, 22, 23 

17,19 

20 

21,22,24 

14 


Species. 


Scaphirhynchopfl  platyrliynchus  . 
L^pidosteus  oaseus 


Ictaluma  puQctatos 
Leptoim  oli  varis 


KotoruB  noetumus. 


AminmB  nebnlostui  catulus. 


Ictiobns  bnbaluB 

Ictiobus  velifer 

Ictiobus  velifer  tumid  us. 

IctiobuB  carpio 

Moxostoma  pcBciluruTn . . 
MoxoBt<»ma  congesttim  . . 


Campostoma  anomalmn. 


Dionda  episcopa 

Hybognathuft  uuchalis 


Pimephales  notatas. 
Cliolavigilax....... 


Notropis  dilectas.. 
NotropiB  venastus. 

Notropis  lutrenslB. 


Notropis  §aJbina 

NotropiB  dellcioBUH . 


NotropiB  texanoa , 
Notropis  notatuB  , 
Notropis  Bwaini  . , 


Locality. 


HybopsiB  storeriauuB. 


Red  River  at  Fnlton,  Ark. 

Red  River  at  Fulton ;  Lampaaas  River  near  Belton;  San  Mar- 
cos River  at  San  MarcoB. 
Red  River  at  Fulton ;  Lampasas  River  near  Belton ;  Colorado 

River  at  Austin. 
Red  Rjver  at  Fulton ;  Trinity  River  at  Dallas ;  Lampasas  River 

near  Belton ;  Colorado  River  at  Austin. 
Poteau  River  at  Slate  Forti,  Ind.  T. ;  Trinity  River  at  Dallas; 

Lampasas  River  near  Bfclton ;  Sabine  River  at  Longvlew, 
Colorado  River  (Barton  Spring)  at  Austin ;  San  Marcos  River 

at  San  Marcos. 
Red  River  at  Fnlton. 

Do. 
Lampasas  River  near  Belton ;  Colorado  River  at  Austin. 
Colorado  River  at  Austin. 
Sabine  River  at  Longview. 
Lampasas  River  near  Belton ;  Colorado  River  at  Austin;  San 

Marcos  River  at  San  Marcos ;  Comal  Creek  at  New  Braunfels. 
Trinity  River  at  Dallas ;  Lampasas  River  at  Belton ;  Colorado 

River  at  Austin. 
Comal  Creek  at  New  Braunfels. 
Red  River  at  Fulton;  Sabine  River  at  Longview;  Trinity 

River  at  Dallas. 
Colorado  River  at  Austin. 
Sabine  River  at  Longview;  Trinity  River  at  Dallas;  Lampasas 

River  at  Belton;  Colorado  River  at  Austin;  Shu  Marcos 

River  at  San  Marcos ;  Comal  Creek  at  New  Braunfels. 
Red  River  at  Fulton ;  Sabine  River  at  LongA'iew. 
Red  River  at  Fulton ;  ^^nbine  Rivt>r  at  Longview  •  Lanijiasas 

River  at  Belton ;  Colorado  River  at  Austin. 
Sabine  River  at  Longview;  Trinity  River  at  Dallas ;  Lampasas 

River  at  Belton?  Colorado  River  at  Austin:  San  Marcos 

River  at  San  Marcos ;  Comal  Creek  at  Now  Braunfels. 
Sabine  River  at  Longview. 
Lam))a8a8  River  at  Belton :  Comal  Creek  at  New  Brannfels; 

San  Marcos  Riven*  at  San  Marcos. 
Trinity  River  at  Dallas;  Lampasas  River  at  Belton. 
Colorado  River  at  Austin. 
Colorado  River  at  Austin;  San  Marcos  River  at  Sau  Marcoa; 

Comal  Creek  at  New  Braunfels. 
Red  River  at  Fulton. 


PIBHBS  OP  TEXAS  AKI>  TH£   RIO  OIiANI>£  BASIN. 
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#UI««  €0fltcitd  im  Arkmmmn,  ladMS  IVrrilory,  omI  IWcm.  *ti  ^1iP|»I#iii^^  i^4 — Oou|iuue4. 


14»21 
a.  34 

1S.17 

U 

14 

I    14,24 

I  14. 18, 17. 

19. 21. 22. 
24 

M.ie,i7. 

19,21 

li,  1«.  W. 
21,22,24 

14,17,21, 
24 

16 
19,21 

19. 21. 23, 
24 

14 
19 
14 
14,16 
16 
16,17,19. 
23.24 
16 
17 
19,21,23. 
24 

14 

14,21 

21 

23 

21,22 


PlhNiaeoliiQs  mintKUia 

Hiodoii  aloaoidtft 

Chupett  ehrysochlorift 

Doroeoma  cepediaanm 

CfMnlwMM  prtrpfyHir-«fBwia 


Zj^oneotes  notatus 


MJcroptems  salmoidos 


Lepomis  pallidas ' 


Liepomis  hamUis. . . 
Lepomis  oyanellus 
Lepomis  megalotiii 


Pomoxys  Bparoides 

ChsnoDxyttus  giilosns 

Cottogastor  shamardi 

Ammocrypta  clara 

Ammoorypta  vivax 

Hadroptems  soleras  »0rrula. 


Etheostoma  Jessiie .... 
Etbeoetoma  f usiforme . 
Etheostoma  lepidum. . . 


Roooos  chryaops 

Aplodinotus  grunniens 

Percina  caprodeit 

Alvarius  fonticola 

AnguiUa  anguilla  roatrata 


LooaUty. 


Ked  Kivei  at  PuhcMii  Cokorado  Biv«r  at  Austin. 

San  Mareoa  Kiver  at  San  ICarooa;  i\]an)U  Creek  at  K^w  Braun* 

fela. 
Sahtne  Klrw  at  l4(ingview :  Trinity  Itiver  at  DaUaa. 
Ked  Kiver  at  Fuit«ui, 

IXk. 
Ked  River  at  Fulton;  Cnmai  Creek  at  New  BraunfUa. 
Red  River  at  Fulteu :  Sabine  River  at  Longview ;  Trinity  River 

atUallaa;  Lawpaaas  River  near  lieltttu :  Ikdoradu  Kiver  at 

Austin :  San  Marooa  River  at  San  Marooa :  Oowal  ("reek  at 

New  RraunfeU. 
Red  River  at  Fulton ;  Sabine  River  at  Long^Mew ;  Trinity  River 

at  Dallas  i  Lampasaa  River  near  Reltunt  Colorado  Kivei'  »t 

Austin. 
Red  River  at  Fnlton;  Sabine  River  at  Longviews  Lampasaa 

River  near  Belton;  Colorado  River  at  Austin ;  Sail  Mai'oos 

River  at  San  Marcos ;  Oomal  Creek  at  New  BraunfttU. 
Red  River  at  Fulton :  Triuitv  River  at  Pallas  i  Cobirudo  River 

at  Austin )  Comal  Creek  at  New  Brauufols. 
Sabine  River  at  Luugviow. 

Lampasaa  River  near  Uelton  i  Colorado  River  at  Austin. 
Lampasas  River  near  Uelttni;  Colorado  River  ut  Austin  i  San 

Marcos  River  at  San  Maroos ;  Comal  Creek  at  New  Brauufels. 
Red  River  at  Fulton. 
I/eon  River  at  Belton. 
Red  River  at  Fulton. 

Red  River  at  Fulton)  Sabine  River  at  Longvlew. 
Sablue  River  at  Longvlew. 
Sabine  RivAr  at  Longvlew;  Trinity  River  at  Dallas i  Lampasaa 

River  near  Ueltou ;  San  Marcos  and  Comal  rivers. 
Sabine  River  at  Longvlew. 
Trinity  River  at  Dallas. 
Lampasas  River  near  Belton  (  Colorado  River  (Barton  Spring) 

at  Austin;  San  Maroos  River  at  San  Marcos;  Comal  uroek 

at  Now  Brauufels. 
Red  River  at  Fulton. 

Red  River  at  Fulton ;  Colorado  River  at  Austin. 
Colorado  River  at  Austin. 
San  Marcos  River  at  San  Marcos. 
Barton  Spring  at  Austin ;  San  Marcos  Spring. 


1890.  CuARLBB  H.  Gilbert.    Description  of  a  new  species  of  Etheo$t9nm  (E,  miaropurus)  ttom  Chi- 

haahua,  Mexico.     <Proc.  U.  S.  Nat.  Mus.  1S90;  288-290. 

In  this  paper  is  givea  the  descriptioa  of  Mheostoma  micropterus.  The  type  is  a 
ffljLgle  speciiaeii,  1|  inches  long,  collected  at  Chihuahua,  Mexico,  by  Mr.  £.  Wilkiusoui 
and  is  in  the  U.  S.  National  Museum  as  No.  38245. 

1891.  David  8tarr  Jordan.    Report  of  Exploratious  ia  Colorado  and  Utah  during  the  samuier  of 

1889;  with  an  accoont  of  the  Fishes  found  in  each  of  the  river  basins  examined.     <[Buii. 
U.  B.  Fish  Commission  for  1889,  1-40,  plates  i-v.  May  29,  1891. 

During  these  explorations  some  work  was  done  in  the  Bio  Grande  basin.  The 
species  obtained  are  given  in  the  following  table : 
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Pantosteus  plebeins |  Rio  Grande  at  Del  Norte,  Colo.;  Rio  Grande  at  Alamosa,  Colo.; 

Rio  Conejos  near  Ajauiosa,  Colo. 


30  I  Lencisous  polcher. 
22     Rhini<^thyH  dulcis 


22 


Salmo  mykiss  spilurus . 


Rio  Grande  at  Del  Xorte  and  Alamoaa;  Rio  Con^os  near  Alamosa. 

Do. 
Rio  Grande  at  Del  Korte ;  Rio  Conejos  near  Alamosa. 


.    A.  J.  WooLMAN.    New  Fishes  from  Chihuahua,  Mexico.     <  American  Naturalist,  March,  1892, 
2S9-261. 

This  paper  contains  descriptions  of  two  new  siiecies  of  fishes  {Notropis  chihuahua 
and  JEtheo8toma  scovellii)  collected  by  Mr.  Woolniau  in  the  Kio  de  las  Conchas^  at 
Chibnahoa,  in  the  summer  of  1891. 

F.  C.  B.  1892—6 
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1892a.  Barton  W.  Evermakn.  Report  on  the  Establishment  of  Fish-Ctiltaral  Stations  in  the  Rooky 
Mountain  region  and  Gulf  States.  Senate  Mis.  Doc.  No.  65,  Fifty-second  Congress,  first 
session,  May  25,  1892.  Pages  i-iv  and  1-88;  plates  i  to  xxxvi.  [Also  printed  as  Articles  1 
and  2  of  U.  S.  Fish  Commission  Bulletin  for  1891.] 

Part  2  of  this  report  is  "  A  report  upon  investigations  made  in  Texas  in  1891."  Of 
the  fishes  collected  during  these  investigations  only  the  Cyprinidce  and  Cyprinodon- 
tidce  were  reported  upon  at  that  time.  Thirty-one  species  of  tliese  two  feimilies  were 
given,  ten  of  which  were  described  a^  new. 

1892d.  Barton  W.  E  vrrmaj^n.  Description  of  a  new  Sucker,  Pantoateus  jordani,  from  the  upper  Mis- 
souri Basin.    <  BuU.  U.  ^.  Fish  Commission  for  1892,  61-66,  January  27,  1893. 

This  paper  also  contains  a  brief  review  of  the  species  of  the  genus  Panto8teu8j 
together  with  a  list  of  the  specimens  now  contained  in  the  National  Museum  and  the 
localities  from  which  they  were  obtained. 

LIST  SHOWING  THE   SPECIES  OF  BACH    FAMILY  OF  FISHES   REPRESENTED  IN 

THE  TEXAN  AND  RIO  GRANDE  FAUNA. 

From  the  following  list  it  appears  that  the  fishes  of  this  region  represent  51  families, 
137  genera,  and  230  species.  The  family  having  the  greatest  number  of  species  is^ 
of  course,  the  Cyprinidce^  the  number  being  65;  the  CyprinodontidcB  come  next  with 
19  species,  and  then  the  Percidce  with  16  species.  The  genus  JSTotropis  is  represented 
by  27  species,  this  being  the  greatest  number  of  species  found  in  this  region  belong- 
ing to  a  single  genus.  Of  these  230  species,  100  (or  43  per  cent)  have  been  taken  only 
in  salt  water  or  brackish  water,  120  (or  52  per  cent)  have  been  recorded  only  from 
fresh  water,  while  10  species  (4  per  cent)  have  been  taken  in  both  salt  and  fresh 
water.  The  number  of  fresh- water  species  known  from  the  Wabash  River  basin  is 
130,  this  being  10  more  than  the  number  now  known  from  the  vast  area  covered  by 
this  paper;  but  the  Wabash  basin  is  probably  the  richest  in  species  and  individuals 
of  any  river  basin  of  similar  size  in  I^orth  America.  Many  of  the  species  of  this  list 
have  been  described  as  new  species,  the  types  of  which  came  from  this  region.  Under 
each  recognized  species  we  have  given  the  various  nam^s  under  which  it  has  been  so 
described. 

List  showing  the  species  of  each  family  of  fishes  represented  in  the  Texan  and  Bio  Grande  Fauna, 


I.  Galeobhinidji. 

1.  Caroharhinus  platyodon  (Poey). 

n.  Pbibtididjb. 

2.  Priatia  pectinatns  Latbam. 

III.  Bastatidji. 

3.  Dasabatis  sayi  (Le  Snenr). 

4.  Trigon  sablna  (lie  S.)- 

rV.  AttTOBATlDJI. 

5.  A«tobatis  fiwminvillei  (Le  S.). 

V.  ACIPBNBESIDA. 

6  ScaphirhynohuB  platyrhynohus  (Baf.). 

VI.  LBPZ808TEIDJB. 

7.  Lepisostens  ossens  (L.). 

8.  Lepisoateua  platystomas  Saf. 

Lepiooflteus  (CylindroBteas)  latdroatris  6rd. 

9.  Lepisosteofl  tristcBcbuB  (Blocb  Sl  Schneider). 

LepidoBteas  (Atractosteua)  berlandieri  6rd. 


Vn.  SiLXTBXDA. 

10.  Notams  nootamas  Jordan  Sl  Gilbert. 

11.  Leptope  olivariB  (Raf.). 

12.  AmeinniB  melaa  (Raf.). 

Aminrus  brachyacanthus  Cope. 

13.  AmeinniB  nebulosns  catulus  (Grd.). 

14.  AmeinniB  natallB  (Le  S.). 

PimeloduB  antonienBiB  Grd. 
Pimelodna  fella  Grd. 

15.  Ameinma  natalis  bolU  Cope. 

16.  Ameinrna  lupnB  (Grd.). 

17.  Ictalnrna  pnnc^tna  (Kaf.). 

Pimelodna  vnlpes  Grd. 
IchthsBlna  csBrnleacena  Cope. 

18.  Ictalnrna  furcatua  (C.  &  V.). 

Pimelodna  affinia  B.  it,  G. 

19.  Tachyenma  fella  (L.); 

Ariua  eaneetria  B.  8l  G. 
2a  Felichthya  muinna  (Mitchill). 

Vm.  CAT06TOXIDJE. 

21.  Ictiobna  oyprinella  (C.  Sc  V.).      ' 

22.  Ictiobna  bubalna  (Raf.). 

23.  Carpiodea  carpio  (Raf.). 


Lepidoatena  leptorbynchna  Gfd,  ,    JJ.  Carpiodea  velifer  (Raf.). 

*^  ^       'f  25.  Carpiodea  velifer  tnmidna  B.  &,  G. 

I  Carpiodea  grayl  Cope. 
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List  $howing  the  apeoies  of  each  family  ofJUhee  represented  in  the  Texan  and  Rio  (Grande  Fauna — Continaed* 


•  •1 


XVII.  CTPRiNODONTiDiE— Continued. 

110.  MoUienesia  latiuinna  L«  S. 

PoBcelift  ineolaU  Ord. 
Limla  poBoiloiden  Grd. 
Limia  matamorensis  Grd. 
Limia  formoiia  Ord. 

117.  PcBcllia  couohiana  (Grd.). 

XVni.  E80CIDA. 

118.  Lucius  vermioulatuB  (Le  S.). 

XIX.  MURANIDJB. 

119.  Gymnothorax  ocellatus  nigromarginatos  (Grd.). 

XX.  ECHSUDJB. 

120.  MyrophiH  punctatus  Lutken. 

Myrophis  lumbrioua  J.  3c  G. 

XXI.  MUltSNBSOCISJE. 

111.  Neooonger  muoronatus  Grd. 

XXII.  Anguillidjb. 
122.  Angailla  ohrysypa  Kaf. 

XXIII.    SCOMBBRBSOOrDJB. 

128.  TylosamslongiroBtris  (Mit«hill). 
Belone  HoruUtor  Grd. 

124.  Hemirbamphus  unifaaoiatus  Ransani. 

XXIV.  Synonathidjb. 

125.  Siphoatoma  floridie  J.  Sl  G. 

126.  Siphoatoma  lonisiann  (Gttnther). 

127.  Siphoatoma  fuscnm  (Storer). 

XXY.  MUGIUDJC. 

128.  Mugil  oephalns  L. 

Mu 


ugil  berlandieri  Grd. 

XXVI.  Athbrinidjb. 


129.  Labideathes  aioculua  (Cope). 

130.  Menidia  vagrans  (Goode  Sc  Bean). 

131.  lienldla  peninsuln  (Goode  A,  Bean). 

XXyn.  FOLTTnEMIDiB. 

132.  Pol}'nemuB  ootonemua  Grd. 

XXYin.  TBiCHiUBmjk 

133.  TriohiuruB  lepturua  L. 

XXIX.  CARANOIO.B. 

134.  Caranx  hippos  (L.). 

136.  Vomer  setipinnis  (Mitoh.). 
130.  Selene  vomer  (L.). 

137.  ChloroBCorabrns  chryenma  (L.). 

Chloroaoombrus  oaribbeua  Grd. 

138.  TraohynotuB  caroUnns  (L.). 

189.  OUgopiltea  aauruB  (Bloch  St  Schneider). 
Chorinemua  lanceolatus  Grd. 

XXX.  Apbrkdodbbiob. 

140.  AphredoderuB  eayanua  (Gilliama). 

XXXI.  Cbhtbabchidjb. 

141.  Pomozia  annnlariB  Raf. 

142.  Pomozia  eparoidee  (Lao.). 

143.  Ch»nobryttu8  gulosua  (C.  ft  V.). 

Ciulinrua  melanopa  Grd. 

144.  Lepomia  oyaneUna  Raf. 

CalUnraa  formoana  Grd. 
Calliama  diaphanasGrd. 
Pomotia  loniraluB  B.  &  G. 
Bryttoa  aignifer  Grd. 
Callioraa  micropa  Grd. 
Calliuraa  murinua  Grd. 

145.  Lepomia  symmetricae  Forbea. 

146.  Lepomia  miniAtaa  Jordan. 


XXXI.  CiMTBABCHiDJB— Continued. 

147.  Lepomia  megalotia  (Raf.). 

PomotiB  brevicepB  B.  Sc  G. 
Pomotia  convezifronB  B.  Sc  G. 
Fomotis  fallaz  B.  &.  G. 
Pomotis  nefastuB  B.  ft  G. 
Pomotis  popei^  Grd. 

148.  Lepomia  humiliB  (Grd.). 

Lepomia  anaffaliinuB  Tar.  Cope. 

149.  Lepomia pallidua  (Mitch.). 

Pomotis  aquileoBia  B.  ft  G. 
Pomotia  speciosua  B.  ft  G. 

160.  Lepomia  heroa  (B.  ft  G.). 

151.  Lepomia  albulua  (Grd.). 

152.  Micropterua  aalmoidea  (Lac.). 

Gryatea  nnecenaia  B.  ft  G. 

XXXII.  PSBCIDJt. 

153.  Etheoatoma  pellncidum  olarum  (Jordan  ft  Meek). 

154.  Btbeoatoma  vivaz  (Hay). 
156.  Etheoatoma  phloz  (Cope). 

156.  Etheoatoma  cblomaoma  (Hav). 

157.  Etheoatoma  ahumardi  (Grd.;. 

158.  Etheoatoma  caprodea  (Raf.). 

Pileoma  carbonaria  B.  ft  G. 

150.  Etheoatoma  fasciatna  (Grd.). 

100.  Etheoatoma  aciemm  aermla  (J.  ft  G.). 

161.  Etheoatoma  lepidnm  (B.  ftG.). 

162.  Etheoatoma  lepldogenys  ap.  nov. 

163.  Etheoatoma  micropterua  Gilbert. 

164.  Etheoatoma  auatrale  Jordan. 

Etheoatoma  acovelli  Woofanan. 
166.  Etheoatoma  JeaaiflR  (Jordan  ft  Brayton). 

166.  Etheoatoma  fuaiforme  (Grd.). 

Boleosoma  rraciie  Grd. 

167.  Etheoatoma  lateraUs  (Grd.). 

168.  Ethaostoma  fontioola  J.  ft  G. 

XXXm.  Sebbaridjs. 

169.  Centropomus  tindecimalis  (Bloch). 

170.  Roccns  chrysopB  (Raf.). 

171.  Morone  interrupta  Gill. 

xxxrv.  spARiDiB. 

172.  Lntianns  cazia  (Bloch  ft  Schneider). 
178.  Ln^anna  ava  (Bloch). 

174.  Rhomboplitos  anrombens  (C.  ft  V.). 
176.  Orthopnatis  chrysoptema  (L.). 
Orthopriatia  ^pploz  Grd. 

176.  Lagodon  rhomboidea  (L.). 

177.  Archoaargna  probatooepnalaa  (WaJb.). 

XXXV.  SCI^BNIDJE. 

178.  Aplodinotaa  gmnniena  Raf. 

179.  Pogoniaa  chromia  (L.). 

180.  Stellifema  lanoeolatua  (Holbrook). 

181.  Bairdiella  chryanra  (Lac.). 

182.  Scisna  oceUaU  (L.). 

183.  Leioatomna  xanthurua  Lao. 

184.  Larimna  faaciatna  Holbrook. 

185.  Micropogon  nndnlatna  (L.). 

186.  Menticirrhna  littoralia  (Holbrook). 

187.  Menticirrhna  americanua  (L.). 

Umbrina  pbaliena  (>rd. 

188.  Cynoacion  nothna  (Holbrook). 

189.  Cynoaoion  nebnloens  (C.  ft  V.). 


XXXVI.  Gi 

190.  (Genres  gtila  (C.  ft  V.). 

191.  Gerxea  gracilis  (Gill). 

XXXVn.  ClCHUDJL 

192.  Heroa  oyanognttatns  (B.  ft  G.). 

193.  Heroa  pavonaoena  Gaiman. 

XXXVm.  Ephifpidjb 

194.  Chetodiptema  fU>er  (Bronaaonet). 

XXXIX.  GoBimji. 

195.  (3obiomoniB  donnitator  (Bl.  ft  Soh.). 

196.  Donnitator  maonlatua  (Bloch). 

Eleotria  aumnulentoa  Grd. 

197.  (^bina  lyricua  Grd. 

198.  Gobiua  aoporator  C.  ft  V. 

-GoDiua  oatolna  Grd. 

199.  Gobiua  boleosoma  J.  ft  G. 
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LiMt9hawm9  the  »p0oie» of  etuk family  of  fuhea  reprMented  in  the  Teacan  and  Rio  Grande  Faiina— Continued. 


X  X  X IX.  GOBiiDJi— Contiiiiud. 

200.  G«biln  wiUtlfiiiianni  Grd. 
2111.  Gobaaneiliui  oceanioas  (PftUaa). 

GobioDeiiuii  hastatus  (lid. 
208.  Lemdogobina  n^ulosus  <Grd.). 

203.  Gooiosomaboaci  (Lac). 

204.  GobioaomamolaatttmG-rd. 

XL.  Tbiouda. 

206.  Prioaotna  aeitniaa  J.  &.  G. 

206.  PrioBOtna  tribuina  C.  it,  V. 

XLI.  GoBOBOcmjB. 

207.  Gobieaox  Tirgatalna  J.  &.  G. 

XUJ.  BAIEACHmA. 

2QB.  Batrachna  taa  (L.). 

2011.  Poricbthys  porosiaaimaa  (O.  &  Y.). 

Poricbthys  pleotrodon  J.  &  G. 

XLm.  UBANOeOOPIDJB. 

210.  TTpailoiiphomB  y-gnBoiim  (C.  Sc  V.). 

211.  Aatroaeopiia  anoploa  (C.  &,  V.). 

XIXV.  BuDoniDiA. 

212.  Cbaamodea  boaquianus  (Lao.). 

213.  laeAthes  hentzi  (L»  8.). 

214.  laeatbea  iontbaa  J.  &,  ( j^. 

215.  Ineatbea  Hemtator  J.  Sc  G. 

216.  Hyplenroebilna  geminataa  (Wood). 

Blannioa  mnltifllnH  Gid. 


XLV.  OpHmim«. 

217.  Opbidion  marginatum  Da  Kay. 

Ophidion  joaepbi  Grd. 

XLVL  Plbdbonsotiua. 

218.  CHharicbthya  spilopteros  Giiutber. 

219.  Etropiia  crtMSOtus  J.  &,  G. 

220.  ParauchthyH  lethostigma  J.  Sc  G. 

221.  Aucylopsetta  quadrou«Uata  GilL 

222.  Achiruti  faaciatus  Lac. 

223.  Sympburua  plagiuaa  (L.). 

XLVH.   ASTBSQfAIUlDM. 

224.  Pteropbryue  bistrio  (L.). 

XLYIII.  MALTHIDiB. 

226.  Maltbe  vespertilio  (L.). 

XLIX.  OST&ACnDJL 

226.  O^ftraoion  tricome  L. 

L.  Balxstuxo. 

227.  Alutera  8cb<Bpffi  (Walb.). 

LI.  TSTBODOMTIDJL 

228.  Lagocepbalas  IflBvigatua  (L.). 

229.  Tetroduu  nephelub  Goode  &  Bean. 

230.  Cbilomycterus  scboepfii  (Walb.). 


LJST  OF  NOMINAL  SPECIES  WHICH  HAVE  BEEN   DESCRIBED  PROM  TEXAN  OR 

RIO  GRANDE  LOCALITIES, 

Bach  of  the  125  speeies  of  the  following  list  has  been  described  as  new  oue  or  more 
times  &om  this  region.  The  total  uomber  of  uomiual  species  whose  types  came  from 
this  region  is  194;  of  this  number  only  80  are  now  regarded  as  good  species.  In  the 
following  table  we  give^  in  the  first  column  the  tenable  species,  in  the  second  the 
nominal  species;  the  date  of  the  specific  name  is  given  in  the  third  column,  while  in 
tiie  fborth  column  is  given  the  locality  from  which  the  types  came. 


List  of 


gpeciee  which  have  been  deecribedfrom  Texan  or  Bio  Grande  looalHieB^ 


Speeiea  now  reco^piixad. 

Noittiiial  Hpeciaa.                   Date. 

Type  locality. 

L  Lepiaoateaa  platyatomna  Baf . . 

2.  Lepiaofltefua  tziatiBehua  (BL  Sc 

ilfsh.). 

3.  Sotnma  noetumua  J.  8l  G 

4.  Amflinma  malaa  (Baf.) 

(Grd.). 

1.  Lopidoateaa     (Cyliiidroateua) 

latiroatria  Grd. 

2.  Lepidoat^ud       (Atractoateaa) 

beriaudieri  Grd. 

3.  LepidoateualeptorbyucbaaGrd. 
^  Notunia  nooturuua  J.  <&  G 

5.  AmeiuruabracbyacautbusCope 

6.  Amaiurua  nebiuuaua  catiUus 

(Grd.). 

7.  Pimelodua  antonienaia  Grd  — 
8%  Pbii4lodu<t  f<^liiiiiH  Gn]        

1858 
1858 

1858 

1884 
1880 
1858 

1858 
1858 
1880 
1856 

1859 
1880 
1854 

185i 
1854 
1870 
18&4 
1850 

1881 

Peooa  Biver. 

Tamaolipas,  Mexico. 

Devil  Biver,  Texas. 
Poteau  Biver  near  Fort  Smith,  Ark. 
Wallace  Creek,  in  Baudera  County. 
Fort  Smitb,  Ark. 

Near  San  Autonio. 

Tributary  of  Gypsum  Creek. 

LitUe  Wicbita  Kiver,  northern  Texas. 

ludianola  to  Nueces,  and  headwaters 
of  Pecos  Biver. 

Saladu  River. 

Litde  \Yichit4i  Biver. 

Mouth  of  Bio  Grande  near  Browns- 
ville. 

Indiauola. 

Near  Fort  Brown. 

San  Ildefouso,  N.  Mex. 

Bio  Mimbres,  Chihuahiui. 

Janoa  Biver. 

8.  Amaiuma  Inpoa  (Grd.) 

9.  iBtalnxoa  punctatoB  (lta£) 

10.  Ietalaniaiiiroatiia(Cav.&TaL) 

11.  TaekyaorvafeBa  (L.) 

91.  Ajaeiurus  natalia  boUi  Cope  . . . 
10.  Pimalodiia  luima  Grd 

U.  PJinelodua  vulpea  Gid 

12.  IcbUuelurua  c«bruloaoeua  Cope. 

13.  PimebNlija  aabiiH  B.  &.  G 

M.  Ariua  equestria  B.  4&  G 

U.  Oarpiodea  tumidua  B.  <fc  G 

12.  Carinbdea  Telifin'  tamidaa  B. 
&G. 
*  ]3.PftiitaitaaBplBbaiia(K&6.).. 

17.  Cafcoatoinua  plebeiua  B.  dt  G- . . . 

18.  Catoatoia\ia(Aoomu«)gusmau- 

leoaia  Grd. 

19.  Catoatoiuua  nebulllerua  Gar . . . 
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List  of  nominal  ipeoiea  which  have  been  described  from  Texan  or  Bio  Grande  localiUee — Continaed. 


Species  now  recognised. 


li.  Srimyson  Buoetta  (Lao.) 


16.  Minytrema  melanope  (Kaf.) 

10.  Moxoetoma  oongestam  (B.ScQ.) 


17.  Campostoma  omatom  Grd 

18.  Cainpo8tomaanoinalimi(Raf.).< 

19.  CampostomaformoBuliimGTd.. 

20.  Zophendum  plnmbcnm  (Gid.) . . 


81 .  Dionda  melanope  Old .... 

22.  Dionda  pnnctifer  Gaiman 

23.  Dionda  fluviatilis  (Grd.) . 

24.  Dionda  amara  (Grd.) 

25.  Dionda  epifloopa  Grd 

20.  Dionda  Serena  Grd 


Nominal  epeoies. 


Date. 


87.  Pimephalea  promelaa  confer- 

tos  (Grd.). 

28.  Pimephales  notatoa  (Baf.) 

CochloffnathuB  B.  &  G 

29.  CochlognatnusomatneB.  AG. 

30.  Cliola  vigilax  (B.  &■  G.) 

81.  Kotropis  nitidas  (Grd.) 

88.  Notropie  deUcioeas  (Grd.) 

83.  Notropis  aabine  J.SlG 

34.  Notropis  simus  (Cope) 

35.  Notropis  omatna  (Grrd.) 

36.  Kotropia  chihaahoa  Woolman 

37.  N otropis  leoninua  (Grd.) 


88.  Notropis  lutreneis  (B.  ib  G.) . . . 


80.  Notropie  proeerpina  (Grd.) . . . 

40.  Notropis  formoena  (Grd.) 

41.  Kotropia  bubalinua  (B.  Sc  G.) 

42.  Notropia  lepidua  (Grd.) 

43.  Kotropia  garmani  Jor 

44.  Noiiopia  macroatomua  (Grd.) 

45.  Notropia  notatna  (Grd.) 

48.  Kotropia  texanoa  (Grd.) 

47.  Kotropis  YenoatoB  (Grd.) 


80.  Mozoatoma  kennerlii  Grd 1856 


21.  Moxoatoma  oampbelli  Grd. 

22.  Moxoatoma  clavuormia  Grd 


23.  Moxoatoma  victoriae  Grd 

24.  GatoatomuB  conffeatua  B.  &  G. 

25.  Ptychoatomus  albidaa  Grd . . . . 


26.  Campoatoma  omatmn  Grd 

27.  Campoatoma  naantam  Grd 

28.  CamiMxatoma  formoanlum  Grd  . 

29.  Dionda  plumbea  Grd 


80.  Dionda  griaea  Grd 

31.  Hvborhynchua  puniceoa  Grd . . 

32.  Dionda  melanopa  Grd 

33.  Dionda  conohi  Grrd 


34.  Hybognathua  (Dionda)  pnnc- 

tifer Garman. 

35.  Algoma  flnviatilia  Grd 

36.  Algoma  amara  Grd 

37.  Dionda  epiacopa  Grd 


38.  Dionda  texenaia  Grd.. 
89.  Dionda  argentoaa  Grd 


40.  Hybognathua  flavipinmla  Cope. 

41.  Dionda  aerena  Grd 

42.  Dionda  papalia  Grd 


48.  Dionda  chryaitia  Grd 

44.  fiybognathos       nigrotnnlata 

Cope. 

45.  Hybognathua  nigellaa  0>pe — 


46. 

47. 
48. 
49. 
50. 
51. 

52. 
63. 
64. 
55. 
56. 
57. 
56. 
59. 
60. 
61. 
62. 
63. 
64. 
66. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
78. 


Hyborhynchua  tenelloa  Grd  . . . 

Cocoloenathua  B.  &  G 

Cochloguaibua  omataa  B.  dc  G . 
CochloKnathua  bienttata  Cope . 
Ceratichthya  vigiuix  B.  &  G. . . 

Cliola  velox  Grd. 

Cliola  vivax  Grd 


Moniana  nitida  Grd 

Moniana  delicioaa  Grd 

Kotropia  aabins  J.  &  G 

AlbomeUna  aimua  Cope 

Codoma  omata  Grd 

Kotropia  chihuahua  Woolman  . 

Moniana  leonina  Grd 

Moniana  Arigida  Grd 

Moniana  complanata  Grd 

Leuciacua  lutrenaia  B.  &  G 

Moniana  couchi  Grd 

Moniana  mtila  Grd 

Moniana  gracilia  Grd 

Moniana  gibboaa  Grd 

Moniana  uatabiUa  Grd 

Cvprinella  auavia  Grd 

Hypallepis  iria  Cope 

Kotropia  proaerpina  Grd 

Moniana  aurata  Grd 

Moniana  formoaa  Grd 

Leuciacua  bnbalinua  B.  &  G. . . . 
Cyprinella  umbroaa  Grd 


74.  Cvprinella lepida  Grd. 

75.  Kotropis  garmani  Jor. 


76.  Cyprinella  rubripinna  Gar 

77.  Cyprinella  macroatoma  Grd 

78.  Cyprinella  luxiloidea  Grd 

79.  Cyprinella  notata  Grd 

80.  Cyprinella  texana  Grd 

81.  Cypi^o^^enustaGrd........ 


1856 
1856 

1856 
1854 
1856 


1856 

1856 

856 

856 

858 
856 
856 
856 

881 

856 
856 

856 

856 
856 

880 

856 
856 

856 
880 

875 

856 
854 
854 
880 
853 
856 
856 

856 
856 
886 
875 
856 
892 
856 
856 
856 
853 
856 
856 
856 
856 
856 
856 
875 
856 
856 
856 
853 
856 

856 
885 

881 
856 
856 
856 
856 
856 


Type  locality. 


Dry  Creek  near  Victoria. 

Devil  River,  Live  Oak  Creek. 

Coal  Oeek  (tributary  of  South  Fork 

of  Canadian  River). 
Dry  Creek  near  Victoria.^ 
Bio  Sabido.  ^ 

Rio  San  Juan  near  Monterey,  Kew 

Leon. 
Chihuahua  River  and  a  tributary  only 

a  few  miles  long. 
Cadereita  and  near  Monterey,  Kew 

Leon. 
Rio  Sabinal,  a  tributary  of  the  San 

Antonio. 
Headwatera  of  tiie  Canadian  River, 

Llano  Eatacado. 
20  milea  weat  of  the  Choctaw  Agency. 
Llano  Eatacado. 
Buena  Viata,  Coahuila. 
Cui^ucOy   Monterey,  and   Cadereita, 

Kew  Leon,  in  the  San  Juan  River. 
Parras,  and  spring  near  SaltiUo. 


Lagoon  near  Fort  Brown  on  the  Rio 


Kear  Monterev,  Kew  Leon. 

agoon  near  Foi 

Grande. 
Headwaters  of  the  Pecos  River,  and 

Comanche  Spring. 
Kuecea  River. 
San  Felipe  Creek  and  Devil  Creek 

(tributaries  of  Rio  Grande). 
Johnson  Fork  of  Llano  River,  Kimble 

County. 
Sabinal  River. 
Delaware  River  (tributary  of  Peoos 

River). 
Live  Oak  Creek. 
Upper  watera  of  Wallace  Creels 

San  ndefonao,  K.  Mex. 

20  milea  weat  of  Choctaw  Agency. 

Brownsville. 
Do. 

Trinity  River  at  Fort  Worth. 

Otter  Creek,  Arkanaaa. 

San  Pedro  Creek. 

Leon  River  (tributary  of  San  Antonio 
River). 

Cadereita,  Kew  Leon. 

Leon  River  (tributary  of  San  Antonio) 

Sabine  River,  Longview. 

San  Ddefonao,  K.  Mex. 

Chihuahua  River  and  tributariea. 

Rio  de  laa  Conchaa,  Chihuahua. 

Leon  River  (tributary  of  San  Ajitonio) 

Rio  Frio. 

Brownsville. 

Otter  Creek,  Arkanaaa. 

China,  Kew  Leon. 

Cadereita,  Kew  Leon. 

Kear  Monterey,  Kew  Leon. 

BrownaviUe. 

Hurrah  Oeek. 

Kear  San  Antonio. 

San  Hdefonso,  K.  Mex. 

Devil  River. 

Piedra  Painte,  K.  Mex. 

Rio  Mimbres,  (]lhihuahua. 

Otter  Oeek,  Arkanaaa. 

Coal  Creek,  and  20  milea  west  of  Choc- 
taw Agency. 

Rio  Frio. 

Tributaries  of  Lage  del  Mnerte,  Coa* 
huila. 

Tributaries  of  Lajze  del  Muerte. 

Devil  River,  and  China,  Kew  Leon. 

San  Pedro  Creek. 

Rio  Seco  (tributary  of  Kueces  River). 

Rio  Salado  and  Turkey  Oeek. 

Rio  SabinaL 
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JABi  of  nominal  apeeiet  whiok  have  been  described  from  Texan  or  Bio  Orande  looalUiee. — Continued. 


Speoioa  now  recognised. 


48.  Notropis  amabilla  (Grd.) .... 

49.  Notropis  aocins  (Grd.) 

50.  Notropis  Bwaini  J.  &  Gr 

61.  NotroplB  umbratilia  (Grd.) . . 

62.  Notropis  dilectus  (Grd.) 

63.  Notropis  fomeusEvemiann. 

64.  Notropis  notemigoDoides  Kv 

65.  Bhiniohthys  dnlcis  (Grd.)  .. 

66.  AgosiA  oscula  (Grd.) 

67.  Agosiayarrowi  Jor. &Ey... 

68.  Hybopsls  nstivalis  (Grd. ).. 


60.  Semotilus     atromaonlatus 
(Mitch.). 

60.  Stypodon  signifer  Garman  — 

61.  Leuoiscas  nlgrescens  (Grd.) . . . 


62.  Lenciscas  conspersas  (Gar.) . . . 

63.  OpfMipcBodus  oeculaBvermann. 


64.  Notemigonas  obrysoleucus 

(Hitch.). 

65.  Tetragonoptems  argentatns 

(B.&G.). 

66.  Brevoortia  tyrannns  patronus 

C^oode. 

67.  Salmo  mykiss  spilams  Cope . . . 


68.  Cyprinodon  variegatus  B.  StG 

60.  Cyprinodon  latifasciatas  Gar. 

70.  Cyprinodon  elegans  B.  &  G. . . 

AdiniaOrd 

71.  Adinia  multifasciata  Grd 


72.  FandulaspaUidnsEvenneim. 

73.  Fundulos similis  (B.ScG.)... 

74.  Fnndolas  heterocutus  grandis 

B.  ^G. 

76.  Zygoneotes  funduloides  Ev 

76.  Zygoneotes  pulyereos  Ev 


77.  ZygonectesJenkinsiEyermann 

Lacania  Grd 

78.  Lnoania  rennsta  (Grd.) , 


70.  Gambnsia  affinis  (B.  St.  G.) . 


80.  MoIlienesialatipinnaLeS. 


81.  PoBCilia  conchiana  (Grd.) 


Nominal  species. 


82.  Albomus  amabilis  Grd 


83.  Albomns  socias  Grd — 

84.  AlbnmnsmegalopsGrd. 

85.  Luxilns  Inoidus  drd  . . . . 


86.  Albumellns  Jemesanas  Cope. . 

87.  Notropis  fomeas  Evennann. . . 

88.  Notaropls  notemigonoides  Ev. . . 

80.  Bhiniohthys  simns  Garman — 
00.  Apocope  ventricosa  Cope 


01.  Apocope  oscula  Cope  &,  Yar. 

02.  Gobio  iBstiyalis  Grd. 


03.  Ceratichthys  sterletus  Cope. . 

04.  LeuoosomusincrassatasGrid. 

05.  LeucoHomus  pallidus  Grd — 

06.  Stypodon  signifer  Ghirman... 

07.  Gua  palobella  B.  &  G 

08.  Tieoma  pulchra  Grd 

00.  Clmoetoma  pandora  Cope.... 


100.  Tigoma  nigrescens  Grd 

101.  Gila  gala  Cope  Sc  Yarrow 

102.  Gila  egregia  C.  dt  Y 

103.  Gila  oonspersus  Garman 

104.  Cheonda  modesta  Garman 

105.  OpeopoBodnaoeonlaByermann. 


106.  Liudlns  seco  Grd 

107.  Lnzilns  leptosomns  Grd 

106.  Astyanax  argentatns  B.  &  G. 

100.  Breyoortia  patronns  Goods  . . . 

110.  Salmo  spilnrus  Cope 

111.  Salar  virginalis  Grd 


Date. 


Type  locality. 


112.  Cyprinodon  gibbosas  B.  &  G . 

113.  Cyprinodon  bovinns  B.  &  G. . . 

114.  Cyprinodon  latifasciatas  Gar. 

115.  Cyprinodon  elegans  B.  &G... 

AdiniaGrd 


116.  AdiniamoltifasciataGrd 

117.  Fnndolas  adinia  Jordan 

118.  Fondolas  xenicas  Jordan 

ItO.  Fundalus  pallidas  Svermann 

120.  Hydrargyra similis  B.  dt  G.. . 

121.  Fandolas  grandis  B.  &  G 


122.  Zygoneotes  funduloides  Ey. 

123.  Zygoneotes  pulverbus  Ev  . . . 


124.  Zygoneotes Jenkinsi Evennann. 


Lacania  Grd 

125.  LimiavenostaGrd 

126.  Lacania  affinis  Grd 

127.  Heterandria  patruelis  B.  AQ. 


128.  Heterandria  affinis  B.  dt  G 

120.  Heterandria  nobilis  B.  ^k  G. . . , 

130.  Gambnsia  aracilis  Grd 

131.  Gambasia  namilis  G^nther 

132.  Zygoneotes  braohypt«ras  Cope. 

133.  Gambusia  speoiosa  Grd , 


134.  Gambasia  senilis  Grd.... 

135.  PoBcilialineolataGrd.... 

136.  Limia  poBciloides  Ord 

137.  Limia  matamorensis  Grd. 

138.  Limia formosa Grd ... 

130.  Limia  oooohiana  Grd  — 


1856 

1856 
1856 
1856 

1875 
18»2 
1802 

1881 
1875 

1875 
1856 

1875 
1856 
1856 
1881 
1854 
1856 
1877 

1856 
1875 
1875 
1881 
1881 
1802 


1856 
1856 
1854 

1878 

1872 

1856 

1853 
1853 
1881 
1853 
1859 

1850 
1889 
1891 
1802 
1853 
1853 

1892 
1892 


1892 

1859 
1859 
1859 
1853 


1853 
1858 
1859 
1866 
1880 
1850 

1859 
1859 
1859 
1858 
1859 
1859 


Leona  Biver   (tributary  of  Nneoes 

Biverh 
Live  Oak  Creek. 
San  Felipe  Creek. 
Coal  Creek,  and  20  miles  west  of  Chco- 

taw  Asency. 
San  ndefonso,  N.  Hex. 
Hunter  Creek,  near  Houstop . 
Neohes  River  east  of  Palestine  and 

Sims  Bayou  near  Houston. 
CoahuHa,  Mexico. 
'*New  Mexico"   and    '^Rio    Grande 

basin." 
Rio  Grande,  Colorado. 
Rio  San  Juan,  near  Cadereita,  New 

Leon. 
Rio  Grande  at  San  ndefonso,  N.  Mex. 
20  miles  west  of  Choctaw  Agency. 
AntelojM  Creek,  Arkansas. 
Parras,  Coahuila. 
Rio  Mimbres. 

Chihuahoa  River  and  tributaries. 
Tributary  of  Rio  Grande  at  Sangre  de 

Chrlsto  Pass. 
Boca  Grande  and  Janos  River. 
Rio  de  Acama,  N.  Mex. 
Rio  Grande  at  Loma,  Colorado. 
Naaas  River. 
Saltillo,  Coahuila. 
Neches  River  and  Long  Lake  near 

Palestine,  Buffalo  and  Sims  Vwyous, 

and  Kilper's  Pond  near  Houston, 

Dickinson  Bayou  at  Nioholstone. 
Rio  Seco. 

Dry  Creek  near  Victoria. 
Upper  tributaries  of  the  Rio  Nueces. 

Brazos  Santiago. 

Tributary  of  Rio  Grande  at  Sangre  de 
Christo  Pass,  Colorado. 

Utah  Creek  and  Rio  Grande  at  Sangre 
de  Christo  Pass. 

Indianola  (brackish  water). 

Leon  Springs. 

Spring  near  Parras,  Coahuila. 

luo  Grande. 

Galveston,  St.  Joseph  Island,  and  Indi- 
anola. 
Do. 
Do. 

Galveston. 

Galveston  Bay  newr  Swan  Lake. 

Indianola  (brackish  water). 

Near  Indianola  (brackish  water). 

Dickinson  Bayou  near  Dickinson. 
Dickinson    Bayou  near   Dickinson, 

Buffklo  Bayoa  near  Houston,  and 

Oso  Creek  near  Corpus  Christi. 
Dickinson  Bayou  near  Dickinson,  and 

Galveston  Bay. 
Indianola. 

Do. 
JCatamoras. 
Nueces  basin,    particularly  Sabinal, 

Leona,  and  Nueces  rivers,  and  Elm 

Creek. 
Medina  and  Salado  rivers. 
Leona  and  Comanche  Springs. 
Matamoras. 

Do. 
Trinity  River  at  Fort  Worth. 
Rio  San  Diego  near  CMereita,  New 

Leon. 
Chihuahua  River. 
Brownsville  and  Fort  Brown. 
Indianola. 
Matamoras. 
« 

Rio  San  Juan  at  Cadereita  and  Mon« 
terey,  New  Leon. 
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Li»t  of  nominal  species  which  have  been  deeoribed  from  Texan  or  Bio  Grande  looalitiee — Continued. 


Species  DOW  recognized. 


Nominal  species. 


82.  Gymnotboraz  ocellAtns  nigro- 

marginatus  (Grd.). 

83.  Myrophis  punctatus  Lntken . . . 

84.  Neoconger  maoronatns  Grd 

85.  AngoilCi  chrysypa  Kaf 

80.  Tvtosorus  loogirostris  (Hitch) . 
87.  Mngil  cephalns  L 


140.  KeomnriBna     nlgromarginata 

Grd. 

141.  Myrophis  lumbricns  J.&Q  — 

142.  Neoconeer  mucronatas  Grd — 

143.  Angnil&  tyrannns  Grd 

144.  Belone  scmtatorGrd 

145.  Mugil  berlandierl  Grd 


88.  Polynemns  octonemus  Grd '  140.  Polynemus  octonemus  Grd 

89.  Caranx  hippos  (L.) 147.  Carangus  esculentus  Grd  . 

90.  Chloroscon]bra8chryBiims(L.)     148.  Chloroscombms  caribbsens Grd 


91.  Oligoplites  saoras  (Bl.  Sc  Sch. ) 

92.  CluBnobryttiu  galoBoa  (C  &V.) 


93.  Lepomia  oyanellns  Raf 1 51.  Calliums  formosns  Grd 


140.  ChorinemuslanoeolatusGrd. 
150.  Calliarus  melanops  Grd 


94.  Lepomis  megalotis  (Kaf.) 


95.  Lepomis  biunilis  (Gnl.) . . . 
90.  Lepomis  pallidas  (tfitch.) 


97.  Lepomis  albulus  (Grd.) 

98.  Microptems  salmoides  (Lac.) . . 
09.  Etheoetoma  phlox  (Cope) 

100.  Etheostoma  caprodes  (Raf.)  — 
lUl.  Etheostoma  fasoiatus  (Grd.) . . . 

102.  Etheostoma    seieram    serrola 

J.dcG. 

103.  Etheostoma lenidom  (B.  Sc  G.) . . 

104.  Etheostoma  microptems  Gilb . . 

105.  Etheostoma  aastrale  Jordan  . . . 

106.  Etheostoma  fosiforme  (Grd.) .. 

107.  Etheostoma  lepidogenys  Ever- 

mann  Sc  Kendall. 

108.  Etheostoma  lateralis  (Grd.) . . . 

109.  Etheostoma  fontioola  J .  &  G  . .  ■ 

1 10.  Orthopristia  chrysopteros  (L) . . 

111.  Aplodinotas  grunniens  Raf 

112.  MenticiiThns  americanns  (L.). . 

113.  Heros  cyanoguttatns  (B.  dt  G) . 

114.  Heros  pavonaceus  Garroan 

115.  Dormitatormaculatus  (Bloch)  . 

lie.  Gobias  lyricaa  Grd 

]  17.  Gobias  soporator  (Cav.  Sc>  Vsl.) 

118.  Gobias  wdrderoannt  Grd 

119.  Gobionellus  oceauicus  (Pallas) 

120.  Lepidogobius  ffulosus  Grd 

121.  Gooiosoma  mofestum  Grd 

122.  Poriohthys  porosissimas   (C. 

at  v.). 

123.  Isesthea  scmtator  J.SlG 

124.  Hypleurochilus    geminatas 

'(Wood). 

125.  Ophidion  marginatum  DeEay. 


152.  Pomotis  longnlas  B.  &  G. 

153.  Bryttas  signifer  Grd 

154.  Calliaras  microps  Grd  . . . 


155.  CaBiuros  marinas  Grd. 


150. 
167. 
158. 
159. 
160. 
161. 
162. 
103. 
104. 
105. 
100. 
107. 
108. 
109. 
170. 
17L 

172. 
173. 
174. 
175. 
170. 
177. 

178. 
179. 
180. 
181. 
182. 
183. 
184. 
185. 
180. 
187. 
188. 
189. 
190. 
191. 
192. 


Pomotis  convexifrons  B.  &  G. . . 

Pomotis  brevioeps  B.  &  G 

Pomotis  fallax  B.  &  G 

Pomotis  nefastus  B.  &  G 

Pomotis  popei  Grd 

Bryttas  hamilis  Grd 

Pomotis  aqailensis  B.  d&  G . . . . 

Pomotis  speoiosas  B.  &  G 

Pomotis  heros  B.  &  G 

Pomotis  heros  B.  ^  G 

Bryttas  albulas  Grd 

Grrstes  noecensis  B.  &  G 

Boieosoma  phlox  Cope 

Pileoma  oarbonaria  B.  &  G 

Diplesion  fasoiatus  Grd 

Haidropterus   soierus    serrula 

J.AQ. 

Boieosoma  lepida  B.  &  G 

Etheostoma  micropterus  Gil  •  ■ . 
Etheostoma  aastrale  Jordan  . . 
Etheostoma  scovelll  Woolman . 

Boieosoma  graoiie  Grd 

Etheostoma  cpidogenys  Ever- 

mann  So  KendalL 

Alvarius  lateralis  Grd 

AlTarios  fontioola  J.ScOt 

Orthopristis  duplex  Grd 

Amblodon  neglectus  Grd 

XJmbrina  phahBna  Grd 

Heros  oyanognttatus  B.  &  G  ■ . 

Heros  pavonaoeus  Garman 

Eleotns  sumnnlentus  Grd 

Gobius  lyricas  Grd 

Gobins  catulas  Grd 

Gobias  wiirdemanni  Grd 

Gobionellus  hastatus  Grd 

Lepidogobius  gulosus  Grd 

Gobioeoma  moleatum  Grd 

Porichthys  pleclarodon  J.  &G. . 


103.  Isesthes  scrutator  J.  &  G. 
194.  Blennius  moltifllus  Grd. . . 


195.  Ophidion  Josephi  Grd. 


Date. 


1859 

1882 
1850 
1859 
1859 
1859 

1859 
1859 
1859 
1859 

1857 

1857 


18Kt 
1857 
1857 

1857 

1854 

1853 

1854 

1854 

1858 

1857 

1853 

1854 

1854 

1854 

1857 

1854 

1880 

1853 

18596 

1880 

1853 
1890 
1892 


Typo  localit}'. 


1859& 
1893 

1859& 

1880 

1859 

1859 

1850 

1854 

1881 

1859 

1858 

1859 

1859 

1859 

1858 

1859 

1882 

1882 
1850 

1869 


St.  Joseph  Island. 

GalTeston. 

St.  Joseph  Island. 

Mouth  of  Rio  Grande  anA  Hatamoras. 

Braxos  and  St.  Joseph  Island. 

St.  Joseph  Island,  Indianola,  Bracos 
Santiago,  Brasos,  and  Galveston. 

Brasos  Santiago  and  GalTeston. 

Brasos  Santiago,  mouth  of  Rio  Grande. 

St.  Joseph  Island. 
Do. 

Leon  and  Medina  rivers,  and  Dry  and 
San  Pedro  creeks. 

Tributary  of  Gypsum  Creeh,  head- 
waters of  the  Brasos  and  Colorado 
rivers,  Red  River  at  Fort  Washita, 
and  the  Brasos  River. 

Otter  Creek,  Arkansas. 

Medina  River. 

Red  River  at  Fort  Washita,  and 
Brasos  River. 

Indianola  to  Kueces,  Delaware  Creek, 
and  headwaters  of  Brasos  River. 

Cibolo  River. 

Otter  Creek,  Arkansas. 

Elm  Creek. 

Cibolo  and  Salado  rivers. 

Headwaters  of  Colorado  River. 

Brasos  River. 

Eagle  Pass. 

Brownsville. 

Cibolo  Rirer. 

Blanco  River. 

Frio  and  Nueces  rivers. 

Trinity  River  near  Fort  Worth. 

Salado  River. 

Chihaahua  River. 

Sabine  River  at  Longview. 

Nueces  River  (upper  tributaries). 

Chihuahua,  Mexico. 

Chihuahua  River. 

Rio  de  las  Conchas,  CHiihuahua. 

Seco  and  Lecma  rivers. 

Comal  Springs,  New  Braunfels. 

Mouth  of  Rio  Grande. 

San  Marcos  River  at  San  Marcos. 

Indianola  and  Brazos  Santiago. 

Mouth  of  Rio  Grande  and  Matamoraa.. 

Indianola  and  Brasos  Santiago. 

Brownsville  (fresh  water). 

Spring  near  Monclova,  Coahnlla. 

Mouth  of  Rio  Grande. 

Brasos  Santiago. 

St.  Joseph  Island. 

Brazos  Santiago. 

St.  Joseph  Island. 

IndiMiola. 

Do. 
Galveston. 

Do. 
St.  Joseph  Island. 

Do. 


S3*=K?^2=rr- 
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PISHES  OF  THE  MEXICAN  PORTION  OF  THE  RIO  ORANDB  BABIN. 

The  number  of  species  which  have  been  reportiul  fVi)m  tlie  MoxicMiU  portion  of  tlio 
Bio  Grande  basin  is  54.  Of  this  number,  16  specion  (indioatculiu  the  followiiitf  MhI  by 
an  *)  havQ  not  as  yet  been  collected  from  any  UniUul  Stjitcs  h)caltty.  Tlut  roiimlii' 
ing  38  species  have  been  found  either  in  the  Rio  Grande  or  on  tUo  Tuxan  Hide  of  that 
stream.  Those  species  which  are  regarded  as  belonging  ))rop(^rly  to  the  M  ox  loan 
fauna,  but  which  have  extended  their  range  into  Texas  {\)  in  numbor),  are  indloatod 
by  the  t.  Those  species  which  belong  to  the  fauna  of  the  HOuthwoKtorn  UnlUul  HtatoM, 
but  which  have  spread  more  or  less  into  Mexico  (20  in  nninl^^r),  are  indicated  by  llio  |, 

In  Dr.  Eigenmanu's  recent  list  of  the  fresh- water  ilshcH  of  (Central  America  and 
southern  Mexico,*  only  5  species  are  named  wliich  are  also  found  in  the  Hlo  Grande 
basin.  These  five  are  Oambuaia  gracilis  (=  affinii)^  Pwcilia  couohii  {aoiwMana)^  THrU' 
gonopterus  argentatuSj  Oobiomorus  dormitator^  and  Dormitator  maoulaiuti.  No  Mex- 
ican locality  is  given  for  Tetragonopterua  argentatuH,  We  have  not  boon  ahlo  to  iiiul 
any  Mexican  reference  nor  the  basis  for  the  statement  ^^Arlcansas  to  Moxlco''  given 
in  Jordan  and  Gilbert's  Synopsis  and  repeated  in  this  paper  by  Dr.  Kigenmann. 


1.  Lepisostens  triatochns.  t 

2.  Leptopsolivarifl^. 

3.  IctuaroB  panctatiu.  t 

4.  Ictalaras  fnrcatiu.  t 

5.  CarpiodesYelifer  tiunido*.  I 

6.  Psniosteus  plebeins.  t 

7.  Oampoetonuk  omfttam.  * 

8.  Ounpostoni*  anomAloiii. ; 

9.  CampostomA  fomuMaluiii.  { 

10.  DiondamelanojM.t 

11.  INondApoDCtifer.* 

12.  DiondAflaTiAtmii.* 

13.  Dianda  amanL  t 

14.  Cocli]o|piatliiuoniAtiui.t 

15.  ITotropu  Ditidns.* 
IC.  Votropis  ehihiuliiia.  * 
17.  Xotropisomatna.* 
W.  Kotropts  jpioniBa*.  I 
19.  JTotiopu  laftreuM. ; 


20.  Kotropiii  fomiontw,  * 

21.  Kotroplii  bubftlliiiu,  I 

22.  Kotropin  ffaniuini.  * 

23.  PbenacomuM  mirahilU.  I 

24.  Rbinichthyii  dulcfii,: 

25.  HybopNiit  vbntivulU,  0ccumtu'4i  in 

M«x  ICO  doubtful,  t 

26.  Stypixlon  uiuuifnrr 

27.  LeuciiM^nN  mKrt-mejtiM.  I 

28.  LeucUcuN  cotiuiPttrnuM.  * 

29.  Tetragooopturruii  nrntmtMiUH,  f 

30.  Kabno  mvki»«  npilurun. ; 

31.  CyyprtDodoo  rurmtfiiUut,  | 

32.  Cminodtm  iMtifumtimtuM*^ 

33.  AOiniMmaltifMHelAU.* 
84.  FoDdnliM  »iiii{llj». ; 

35.  TanduUutUfbrintM.l 

36.  Fiindnlnt  hetgtwJitmgnuidUi, 


-.: 


37.  Lu'innlfi  vmmitin.  t 
HH.  OiimbiiMlii  ntHuin.  [ 

40.  I'tM'Min  tMtui'UiHUn,  * 

41,  f^poiMlM  imWUinn,  \ 
i'i.  J/«t|*<miU  b<«ro«»,  \ 

44.  VAhntmUnnntuwiiiintt,* 
4b.  KihMmUntmU'if\i\um.\ 
44.  ¥A Ut^mitrttm  tt$U't'ttittMrin».* 
47.  KtinitmUtum  l^HmtruU^.  * 
in.  Idiltinmitmui  )M(U»f  mI)«.  i 

00.  $Utnm«iyiiUJti^uHMUtM,i 


FISHES  KNOWN  ONLY  FROM  TEXAS  AND  THE  RIO  ORANDE  BASIN. 


The  foDowing  64  species  (28  yer  cent)  are  tbtw  br  ktwwn  only  from  Um  wsiUtrt$  i4 
Texss  or  ihe  Bio  Grande  basin: 

l^fiUtoMliMMa  i«lU^Mti«. 

JbUtfve  iM^vnuDutM- 


•      t.  AjMeilUMMlfcrfUBICfJM 

L      i  0.  Y«tv«yia  «fm«ta«. 

!**' 

2.  Amusw  aatalis  biAL 

24.  K'/tra^  tirSJkmiifaiia. 

'46. 

1L  AaMttTMlniM. 

2(.  XotrK^*^  lA'MliKtM. 

!<«• 

36.  y^^rvff&i  pTMMryijMu 
27.  X«<ni^  it/rmtmnti. 

:  47. 

4«. 

<    IfaullBflMII  <»ta<gtJll.t«IM. 

^ 

m.  %^At^/^M  iteyvim^ 

«». 

|i.  gwytocndim  |i1  iwt  f  m 

a6«  %4Ar^iit  fM€iKUud. 

,  31.  X»Ma*da|«attefitfeff. 

1  S.  S«tciyvi»  JMVttMUM. 

1£  lijottAa  ftvTwtotuL 

,  Mu  y  virv|ii»  UxHbfui. 

to. 

,  lis.  1>mid4U  MuaBBa. 

9.  Sisoj'vyim  amiitiUiiJK, 

«(. 

34.  l>]Haida€9iMififHL 

9C.  9:4rttf>i>};>i»  Ml*.  ittiK. 

w. 

.  22.  lawnda fi 

37.  y«tr«yiift  •vaJtttl, 

,«. 

.  16  »BiradAk»]0HB<sb><Matfirt 
'  17.  Gu(m«ifsn(m*  ittuom. 

0«. 

16.  Jwci>r«!]j»  tsin-w»  MbweanAa^ 

41.  .£  |9Mtta  T^itfTOVi. 

tb    J^UtBVpi*  SHK. 

a.  Hvi«M|wut  ja«Ovj(Ab  ■MWimiia. 

6i!. 

ZI  j:0tsy}u»  aMoonaa. 

tt.  »ftyy»*M>  i^gttiiw^ 

«4. 

2:.  Sk  iiKvpofe  mmH. 
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The  following  86  species  (37  per  cent)  have  been  reported  from  only  one  locality 
in  this  region. 


Species. 


Carcharhixiiis  platyodon 

Prifltis  peotinatns 

Dasabatis  sayi 

Trigon  sabina 

Aetobatis  freminyillei . . 
Ameiurus  uatalis  belli. 

Carpiodes  velifer 

CatostomiuB  teres 

Moxostoma  poecilurum. 
Campostoma  omatum.. 

Dionda  pnnctifer 

Dionda  fluyiatilis 

Notropis  nitidus 

Kotropis  sabincB 

Notropis  siniQs 

Notropis  omatus 

Notropis  chihaahua 

Notropis  formosuB 

Notropis  lepidns 

Notropis  garmani 

Notropis  amabilis 

Notropis  fumens 

Agosia  yarrow! 

Hybopsis  storerianus. . . 

Stjpodon  signifer 

Hiodon  alosoides 

Megalops  atlanticns 

Oputhonema  thrissa — 

StolepboFas  browni 

Cyprmodon  latifascia- 


Locality  from  which 
reported. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

0. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
28. 
27. 
28. 
29. 
30. 

Ins. 

31.  FunduluB  pallidas 

32.  Fnndolfis  diaphanns. 

33.  Zygonectes  funduloides 

34.  Zygonectes escambias... 

35.  Gjnnnothorax  ocellattis 

nigromarginatus. 
.36.  Neoconger  mucronatus. 

37.  Hemirhampbns  unifas* 

ciatus. 

38.  Siphostoma  floridte 

39.  Siphostoma  fuscum 

40.  liibidestheB  siccnlas... 

41.  Menidia  vagrans 

42.  Caranx  hippos 


Grftlveston. 

Bo. 
Corpus  Christi. 
Galveston. 

Do. 
Little  Wichita  River. 
Ked  River  at  Fulton,  Ark. 
Brownsville. 

Sabix^  River  at  Longview. 
ChihWahua  River. 
Sprine  near  Saltilla. 
Near  Monterey,  New  Leon. 
Oadereita,  New  Leon 
Sabine  River  at  Longview. 
San  ndefonso,  N.  Mex. 
Chihuahua  River. 

Do. 
RioMimbres  Chihuahua. 
Rio  Frio. 
Lago  del  Muerte. 
Rio  Leona. 

Hunter  Creek  near  Houston. 
Rio  Grande,  Colorado. 
Red  River  at  Fulton. 
Parras,  Coahuila. 
Red  River  at  Fulton. 
Galveston. 

Do. 

Do. 
Parras,  Coahuila. 

Galveston  Bay. 

Comanche  Creek,  Mason  Co. 

Dickinson  Bayou. 

Trinity  River,  Magnolia 

Point. 
St.  Joseph  Island. 

Do. 
Galveston. 

Corpus  Christi. 

Do. 
Long  Lake,  Magnolia  Point. 
Galveston, 
Mouth  of  Rio  Grande. 


Species. 


43.  Selene  vomer 

44.  Lepomis  symmetricus 

45.  Lepomis  aloulus 

46.  Etneostoma  vivax 

47.  Etheostoma  phlox 

48.  Eitteostoma  shumardi 

49.  Etheostoma  fasciatus 

60.  Etheostoma  lepidogenys. .. 

51.  Etheostoma  micropterus.. 

52.  Etheostoma  australe  ...... 

53.  Etheostoma jessifs 

54.  Etheostoma  lateralis 

55.  Roccus  chrysops 

56.  Rhomboplites  aurorubens. 

57.  Stelliferus  lanceolatus 

58.  Larimus  fasciatus 

59.  Menticirrhus  littoralis  — 
00.  Cvnoscion  nothus 

61.  Heros  pavonaceus 

62.  Chetoaipterus  faber 

63.  Gobiomorus  dormitator... 

64.  GobiuB  soporator 

65 .  Gobius  wurdemanni 

66.  Gobionellus  oceanicus 

67.  Prionotus  scitulus 

68.  Gobiesox  virgatulus 

60.  Porichthys  porosissimus.. 

70.  Upsilonphorus  y-enecum . 

71.  Astroecopus  anoplos 

72.  Chasmodes  bosquianus — 

73.  Isesthes  hentsi 

74.  Isesthes  ionthas 

75.  Isesthes  scrutator 

76.  Hypleurochilusgeminatus. 

77.  Ophidion  marginatum 

78.  Citharichthys  spilopterns 

79.  Etropus  crossotus 

80.  Ancylopsetta    quadrocel- 

lata. 

81.  Pterophryne  hlstrio ■ 

82.  Malthe  vespertiiio 

83.  Ostraoion  tricoi*ne 

84.  Aluter   schoBpfGl 

85.  Laffocephalus  leevigatus. . 

86.  ChuomycterussohoDpffi... 


Locality  tram  which 
reported. 


Matamoras. 

Kilper's  Pond,  Houston. 

Rio  Blanco. 

Sabine  River  at  Longview. 

Trinity  River  at  Ft.  Wortl . 

Red  River  at  Fulton. 

Chihuahua  River. 

Comal  Springs,  New  Braun* 

fels. 
Chihuahua,  Mexico. 
Rio  de  las  Conchas. 
Sabine  River  at  Longview. 
Mouth  of  Rio  Grande. 
Red  River  at  Fulton. 
Brazos  Santiago. 
St.  Joseph  Island. 
Galveston. 

Do. 
Brasos  Santiago. 
Mondova,  Coanuila. 
Galveston. 

Mouth  of  Rio  Grande. 
St.  Joseph  Island. 
Braoos  Santiago. 
St.  Joseph  IslMid. 
Galveston. 

Do. 

Do. 

Do. 

Do. 
Corpus  Christi. 

Do. 
Galveston. 

Do. 
St.  Joseph  Island. 

Do. 
Galveston. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


SPECIES  FOUND  IN  BOTH  THE  WABASH  RIVER  AND  RIO  GRANDE  BASINS. 

A  comparison  of  the  fish  faunas  of  two  such  important  and  widely  separated  river 
basins  as  the  Wabash  and  the  Bio  Grande  is  not  without  interest.  The  total  number 
of  fishes  known  flx)m  the  Eio  Grande  basin  is  80,  while  the  number  now  known  firom 
the  Wabash  basin  is  130.  Of  the  80  species  from  the  Eio  Grande  basin  11  are  brackish- 
water  species,  thus  leaving  only  69  true  fresh- water  species  found  in  the  Bio  Grande 
basin,  which  is  only  about  one-half  as  many  as  found  in  the  Wabash  basin.  So  far 
as  known,  only  23  species  are  common  to  both  of  these  river  basins.  Of  these  there 
are  4  catfishes,  3  suckers,  4  minnows,  and  5  sunfishes.  Kearly  all  are  fishes  of  lowland 
streams  and  ponds,  and  ai'e  species  of  wide  distribution  in  the  eastern  and  south- 
eastern United  States. 


1.  SciH;>hirhynchns  platyrhynchus. 

2.  Lepisoatens  ossens. 

3.  Lepisostens  platystomns. 

4.  LeptopB  olivaris. 
6.  Ameiams  natalis. 

6.  Ictalums  pnnotatns. 

7.  lotalnrus  xurcatiiB. 

8.  Cfttostomos  teres! 


0.  Erimyson  sncetta. 

10.  Minytremamelanops. 

11.  Campostoma  anomalnm. 

12.  Hybognathus  nuchalis. 
18.  Notropis  dilectns. 

14.  Notemigonus  chrysolenons. 

15.  Fundulas  diaphanns. 

16.  Gambnsia  affinls. 


17.  Anguilla  chrysvpa. 

18.  Lepomis  cyanellns. 

19.  Lepomis  megalotis. 

20.  Lepomis  nallidaB. 

21.  Lepomis  heros. 

22.  Microptems  sahnoides. 

23.  AplocunotnB  gronniens. 
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GEOGRAPHICAL   DISTRIBUTION    OP    FISHES    IN    TEXAS  AND  THE  RIO  QRANDE 

REGION. 

The  following  table  shows  our  present  knowledge  of  the  geographic  distribution 
of  fishes  in  the  principal  river  basins  of  Texas  and  the  Bio  Grande  region: 

Geographical  distrihution  of  fiahea  in  ike  principal  river  hoHns  of  Texae  and  the  Bio  Grande  Begion. 


1 

2 
3 

4 
5 
6 
7 
8 
9 

\l 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 
83 
84 
85 
36 
87 
38 
89 
40 
41 
42 
48 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
65 
66 
57 
66 

1 
Species. 

Arkansas  River  Basin. 

• 

hi 

Sabine  River  Basin. 

Neches  River  Basin. 

Trinity  River  Basin. 

San  Jacinto  River  and  BuifiJo 
And  Dickinson  Bayous. 

• 

i 

n 

1 

> 

s 

1 

s 

1 

1 

• 

0 

.a 

1 

o 

o 

• 

1 

X 
X 

• 

1 

s 

1 

1 

• 

1 

■g. 

i 

CArcyiArhinnfl  nlAtvodon »r 

Priatifl  HActinAtiiB ....................... 

•-"•l — 

Dftsabifctia  savi 

— ,-••• 

X 

TrifiTon  sabinA ........................ 

1 

X 

X 

Aetobatis  freminviUei 

AcAnhirhvnchiiH  irlatvrhvnchiis . ,  t  -  -  t 

X 
X 

X 
X 
X 
X 

LiODiBosteiia  osseua 

X 

....■   X 

T^nikniitAna  ii1ik.t.vHtiifnna  .......r-rT.,.^    -r 

X 

Lienisostena  tristflpcbus 

....J.... 

lirotumB  noctumas .......................... 

X 

X 

X 

X 

X 

X 

*  •  •  •  • 

X 
X 

x" 

X 
X 
X 
X 
X 

Lentons  olivaris 

X 

Ameiurns  melas 

X 
X 
X 

1 

Ameiuma  nebuloans  catulus 

X 

Aueiaraa  natalia 

X 

X 

X 

Ameinrna  nAtalia  tiolli  ....r ,tt 

X 

Ani<fi^nis lni>na  .,- T--T-..,-r 

X 
X 

X 
X 

X 
X 
X 

Tctislii^^'"  niinctAtna 

X 

X 

X 

X 
X 

X 

X 

TntAlnma  TiiroAtna 

Tachvsurus  felis 

1 

X 

X 

X 

X 
X 

Felicnth  vs  marinus 

I  " 

lotiobus  cvnrinella 

X 

1 

Ictiobus bubalus 

X 

X 
X 

Camiodea  camio .................. 

X 

Caroiodes  velffer 

X 

namindAH  vAlifnr  tiiniidiiH 

X 

X 

X 
X 
X 
X 

Pantostens  nlebeius 

C^aAiMitinniiB  teroa 

Srimvson  sucetta 

X 

X 
X 

X 
X 

Min  vtrema  melanons 

X 

MAKost-oma  p<)ec-niir»"n-  ^--rr--T ^,^--,,--^ 

Muxostoma  congestum 

X 

X 

X 

X 
X 
X 
X 

CATnnoatoinA  omatnm  ,rT-r 

Campostoma  anomalnm 

X 

X 

X 

X 
X 

CamDoatonia  fonnosnlum 

ZoptaeDdum  plumbenm 

X 

Dionda  melanons 

1 

X 
X 
X 
X 
X 
X 
X 
X 

1 

Dionda  nunctirer 

....!---. 

Dionda  niiviatilis 

Dionda  amara - 

Dionda  epiacona 

X 

X 
X 

X 
X 

•  •  •  • 

i 

Dionda  serena 

UvboirnAtbus  nuchalia 

X 
X 

X 

X 

X 

X 

Pimephales  promelas  confertas 

Pimephalea  notatna 

X 

X 

Cochfognathus  omatus 

X 

X 

X 

Cliola  vigilax 

X 

X 

X 
X 

X 
X 

X 

X 

X 

Notropis  caynga  atrocandj^s 

Notropis  nitidns 

X 

Notropis  nnx 

X 

X 

Notropis  delicioHua 1. 

X 

X 

X 

X 

....    X 

Notropis  aabinie 

Notropia  nocomis 

X 

X 

Notropis  simns 

X 
X 
X 

Notropis  omatna 

Nntmpi^  rhf  hnahna 

Notropis  leoni  nus 

X 
X 

X 

X 
X 
X 

Notropis  Intrensis 

X 

X 

X 

X 

X 

X 

X 

Npt»>pia  proserpina .,....,. 
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Geographic  iiiMAiMan  offi*he»  lit  principal  rivtr  batJM  of  Texat  and  C*«  Rio  Grande  re^ioa— Continued. 
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Geographic  distribution  of  fishm  in  principal  river  basins  of  Texas  and  the  Bio  Orande  region-'-Contmned, 
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LIST  OP  PISHES  KNOWN  PROM  TEXAS  AND  THE  BASIN  OP  THE  RIO  GRANDE. 

In  the  following  pages  we  give  a  list  of  all  the  species  so  far  known  to  occur  in 
this  region.  In  connection  with  each  species  are  given  all  the  Texas  and  Bio  Grande 
localities  from  which  it  has  been  recorded,  together  with  the  name  of  the  writer  so 
recording  it  and  the  year  in  which  the  paper  was  published.  Whenever  the  name 
under  which  it  was  recorded  is  not  that  which  is  now  accepted  as  the  tenable  name 
for  the  species,  it  is  given  in  parenthesis,  with  the  authority  for  it.  Kew  species  are 
indicated  by  the  word  type  in  connection  with  its  specific  name.  Locality  references 
have  usually  been  given  in  the  exact  words  of  the  original  authority;  when  the  exact 
words  have  not  been  used,  the  change  made  has  not  been  such  as  to  change  the  sense 
in  the  least.  The  types  of  most  of  these  species  (such  as  are  described  from  that 
regionj  are  in  the  U.  S.  National  Museum.  These  have  all  been  examined  by  us,  and 
the  species  recognized  in  this  paper  are  such  as  appear  to  us  to  be  valid  after  having 
not  only  studied  all  the  types  available,  but  practically  all  the  collections  from  that 
region  now  in  the  National  Museum.  A  number  of  Girard's  tyx>^  csn  not  now  be 
foundy  and  our  identification  of  some  of  those  species  may  be  erroneous. 

With  regard  to  its  fresh- water  fishes,  Texas  is  chiefly  remarkable  for  the  abundance 
of  species  in  its  lowland  streams.  A  large  proportion  of  its  species  are  confined 
chiefly  or  almost  wholly  to  the  streams  of  the  narrow  strip  known  as  the  Coast  Plain 
region*  The  lower  portions  of  the  larger  streams  crossing  this  teem  with  many 
si>ecies  of  valued  food-fishes,  such  as  the  channel  cat,  chuckle-headed  cat,  mud  cat 
buffalo,  large-mouthed  black  bass  (the  '^ trout"  of  the  South),  various  species  of 
snnfishes,  and  the  fresh- water  drum.  The  amount  of  fish  of  these  kinds  brought  to 
the  Houston  market,  principally  from  the  San  Jacinto  and  Trinity,  is  very  great,  and 
these,  together  with  the  salt-water  species  received  from  and  about  the  mouth  of 
these  rivers,  make  the  Houston  fish-market  one  of  the  most  important  in  the  South. 
The  coast  of  Texas  is  also  remarkable  for  the  number  of  brackish- water  8i>ec]es,  the 
single  family  of  Cyprinodontid(B  being  represented  by  at  least  19  species,  most  of 
which  are  found  only  near  the  coast.  Of  the  230  species  of  fishes  given  in  this  pajier, 
46  were  added  to  the  known  Texas  fauna  through  the  explorations  of  Jordan  and 
Gilbert,  and  42  were  added  by  our  own  investigations  in  1891.  -  With  few  exceptions, 
the  remaining  8i>ecies  were  first  collected  in  this  region  during  the  Mexican  Boundary 
and  Pacific  Railroad  surveys. 


X.  Caxoliarhlnaa  platyodon  (Poey).  Skaoel'noaed  Shark.  Galveston  (Jordan  dt  OUbert,  1882). 
This  is  aaid  to  be  the  oommonest  of  the  large  sharks  on  the  coast  of  Texas  in  sommer.  The 
jaws  of  another  species  of  Careharhinus  were  gotten  by  Dr.  Jordan  at  Galyeston,  which  has 
not  yet  been  identified  with  certainty. 


2.  PzlatU  paottnatoa  Latham.    SawfUh.    Obtained  by  Dr.  Jordan  at  ChUveston. 


3.  DaaalMtia  aayl  (Le  Sneor).    Southern  Stingray;  Whipparee;  Whipray.    Two  yonng  specimens 

were  obtained  by  me  at  Shamrock  Point,  Corpus  Christi,  November  28. 

4.  Trigon  aaUiia  (Le  S.)-    Stingray;  Stingaree.    Galveston  (Jordan  Sl  Gilbert,  1882). 
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IV.— AfiTOBATIDJES.    THE  BAaiiE  RATS. 

5.  AetobatiB  fremlnvlUei  (Le  S.).    Eagle  Bay.    A  tail  5i  feet  long,  obtained  at  Galveston,  evidently 

of  this  species. 

v.— ACIPENSBRID2S.    THE  STUROBONS. 

6.  SoaphirhynohuB  platyrhynchuB  (Rafinesque).    ShaveU-noaed  Sturgeon,    Reported  from  Red  River 

at  Fulton,  Ark.,  by  Jordan  &  Gilbert,  and  by  Cope  &  Yarrow  from  the  Rio  Grande,  near 
Albuquerque,  N.  Mex.,  where  two  specimens  were  obtained  by  Dr.  Oscar  Loew. 

VI.— LBPISOSTBIDJQ.    THE  OARFIE&HES. 

7.  LepiBOBteuB  OBaeuB  (Linnteus).    Long-no8ed  Gar.    Taken  by  Jordan  &  Gilbert  in  Red  River  at 

Fulton,  Ark.,  the  Rio  Lampasas  at  Belton,  Tex.,  and  the  Rio  San  Marcos  at  San  Marcos, 
Tex.    Rio  Grande  (Synopsis). 

8.  LepiBOBteuB  platyatomuB  Raf.    ShorUnoeed  Gar.     Specimens  were  taken  in  the  Pecos  River 

by  the  Pacific  Railroad  Survey,  which  are  the  types  of  Girard's  Lepidonteus  (Cylindroateus) 
latiroetria  (Girard,  1858).  One  specimen,  14  inches  long,  was  taken  by  us  in  Dickinson 
Bayou,  near  Nicholstone,  Tex. 

9.  I«epi808tenB  trlstoBchua  (Bloch  &  Schneider).    Alligator  Gar.    This  species  has  been  recorded 

from  Tamaulipas,  Mexico,  and  from  Devil  River,  Tex.,  the  first  locality  furnishing  the  type 
of  Girard's  Lepidosteua  {Atractoateue)  herlandieri  (Girard,  1858),  while  his  type  of  Lepidoateus 
hptorhynchua  (Girard,  1858)  came  from  the  latter  place. 


10.  Notnma  noctuxnna  Jordan  &  Gilbert.    During  the  explorations  of  Professors  Jordan  and  Gil- 

bert in  the  Southwest,  in  1884,  the  types  of  this  catfish  were  obtained  in  the  Poteau  River, 
near  Fort  Smith,  Ark.  They  also  found  it  in  the  Rio  Lampasas  at  Belton,  Tex.,  the  Sabine 
River  at  Longview,  Tex.,  and  in  Trinity  River  at  Dallas.  I  obtained  8  specimens  in  San 
Antonio  Springs,  at  San  Antonio,  and  2  from  Hunter  Creek,  near  Houston. 

11.  Leptopa  oUvaris  (Raf.).    "  Yellow  Caf';  "Mud  Cat."    Trinity  River  at  Dallas  and  Fort  Worth 

(Cope,  1880).  Rio  Colorado  at  Austin,  Trinity  River  at  Dallas,  Rio  Lampasas  at  Belton,  and 
Red  River  at  Fulton  (Jordan  &,  Gilbert,  1886).  One  specimen  from  the  Trinity  River  at 
Magnolia  Point  and  one  from  San  Antonio  Springs.  Many  large  fish  of  this  species  were 
seen  in  the  Houston  market,  where  it  is  an  important  and  valuable  food-fish.  They  are 
caught  in  considerable  numbers  in  the  Trinity  River,  near  its  mouth,  and  sent  to  the 
Houston  market.  This  species  was  collected  also  by  Mr.  A.  J.  Woolman  at  Juarez,  Mexico, 
in  1891. 

12.  AmeiuruB  melaa  (Raf.).    Wallace  Creek,  one  of  the  heads  of  Medina  River,  in  Bandera  County, 

(as  Amiurua  hrachyacanthua  types.  Cope,  1880,  and  Synopsis).  Long  Lake  and  Trinity  River 
near  Magnolia  Point,  and  Neches  River  near  Palestine.  Spring  Creek  and  Fulton  Creek 
near  Creswell  (Coate). 

13.  AmelumB  nebuloBUB  oattiluB  (Girard).    This  variety,  the  distinctness  of  which  from  nehuloaua  is 

not  easy  to  recognize,  was  described  by  Dr.  Girard  in  the  Pacific  Railroad  Report  from 
specimens  obtained  at  Fort  Smith,  Arkansas.    It  has  also  been  found  in  the  Little  Wichita 
River  (as  Amiurtia  oatua,  Cope,  1880),  in  the  Rio  Colorado  at  Austin  and  Rio  San  Marcos  at 
^  San  Marcos  (Jordan  &,  Gilbert,  1886),  and  by  us  in  the  Rio  San  Marcos  at  San  Marcos, 

Comal  Springs  at  New  Braunfels,  and  in  San  Antonio  Springs  at  San  Antonio.  At  San 
Marcos  and  New  Braunfels  it  is  quite  numerous. 

14.  AmeluruB  natalia  (Le  S.).    Near  San  Antonio  (as  Pimelodua  antonieneia  types,  Girard,  1858). 

Tributary  of  Gypsum  Creek,  of  the  Canadian  River  (as  Pimelodua  felinua  types,  Girard, 
1858).  Brownsville  (Jordan,  1878),  and  Sims  Bayou  near  Houston.  San  Antonio,  Tex.  (as 
Noturue  flavuSf  Garman,  1881a).  In  the  National  Museum  is  a  small  specimen,  2f  inches  long, 
labeled  Amiurua  natalia  antonienaia  (typef).  It  is  from  Leon  River,  and  was  collected  by 
Dr.  Kennerly.    Anal  24,  3i  in  length  of  body  to  base  of  caudal  fin. 
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15.  Ameiurua  nataUa  bolli  Cope.    This  subepeoies  was  described  by  Cope  in  1880,  fh>m  specimens 

obtained  in  the  Little  Wichita,  northern  Texas.    (Synopsis.) 

16.  Ameiama  lapaa  (Grd.).    Indianola  to  Nueces  and  headwaters  of  Rio  Pecos  (and  as  PimeloduB 

lupus  types,  Girard,  1856  and  1858) ;  and  a  tributary  of  the  Medina  River  (Cope,  1880).  The 
one  specimen  in  the  Museum  marked  as  the  type  of  this  species  (No.  916)  is  a  young  fish  10 
inches  long  and  in  good  condition.  Anal,  22;  tail  forked;  pectoral  spine  as  long  as  from 
point  of  snout  to  pupil,  or  2^  in  head;  upper  jaw  considerably  projecting. 

17.  lotaluruB  punotatua  (Raf.).     Channel  Cat;  **Eel  Cat"  of  Houston  Market.     Live  Oak  Creek, 

Comanche  Springs,  Rio  Leona,  Nueces,  Piedra  Painte,  Devil  River,  and  Rio  Salado  (as 
PimeloduB  vulpes  types,  Girard,  1859,  pi.  xvui).  Trinity  River  at  Fort  Worth  and  Dallas, 
Little  Wichita  River  (as  lohthcelus  ocerulescerui,  Cope,  1880).  Rio  Colorado  at  Austin,  Rio 
Lampasas  at  Belton,  and  Red  River  at  Fulton,  Ark.  (Jordan  &  Gilbert,  1886).  Rio  San 
Marcos  at  San  Marcos,  Trinity  River  at  Magnolia  Point,  Neches  River  near  Palestine, 
San  Antonio  Springs  at  San  Antonio,  Trinity  River  at  its  mouth,  and  San  Jacinto 
River  at  Lynchburg;  from  these  places  considerable  quantities  of  this  fish  reach  the 
Houston  market,  where  it  is  held  in  high  esteem,  Also  collected  by  Mr.  Woolman  in  1891 
at  Juarez,  opposite  £1  Paso,  Tex.  In  the  National  Museum  we  find  only  one  bottle  of 
the  types  of  Pimelodus  vulpes;  these  are  four  very  young  specimens  (No.  845)  from  the 
Leon  River,  collected  by  J.  H.  Clark.  They  are  in  fair  condition  and  agree  fully  with  the 
young  of  letalurus  punctatus, 

18.  lotaloma  forcatua  (Cuvier  <&  Valenciennes).     ^'Channel  Cat"  or  **Blue  Cat"  of  the  Houston  mar^ 

ket.  Mouth  of  Rio  Grande  near  Brownsville  (as  Pimelodus  affinis  types,  Baird  &  Girard,  1854, 
and  Girard,  1859,  pis.  xvi  and  xvu).  Trinity  Riv.er  near  its  month  and  San  Jacinto  River 
at  Lynchburg.  This  is  one  of  the  most  important  fresh- water  fishes  of  the  Houston  market, 
but  it  is  not  regarded  as  being  as  good  a  fish  as  the  preceding.  The  largest  individual  of 
/.  furoatus  that  I  saw  weighed  44  pounds ;  another  weighed  25  pounds.  The  Houston  market 
receives  these  fish  from  the  lower  Trinity  and  San  Jacinto  rivers. 

19.  TaohyauruB  fells  (L.).    Indianola  (as  Jrius  equestris  types,  Baird  &  Girard,  1854,  and  Girard, 

1859,  pi.  XV).  Galveston  (Jordan db  Gilbert,  1882;.  Galveston  and  Corpus  Christi.  It  does 
not  appear  to  be  a  very  common  fish  on  the  Texas  coast,  as  we  obtained  only  two  speci- 
mens at  Galveston  and  one  at  Corpus  Christi.  Maxillary  barbel  longer  than  head,  reaching 
a  little  beyond  base  of  pectoral  on  the  specimen  from  Corpus  Christi  and  two-thirds  the 
length  of  the  pectoral  spine  in  those  from  Galveston. 

20.  Fellchthys  maxinua  (Mitchili).    Salt-water  Catfish,    Indianola  (Baird  &  Girard,  1854,  and  Girard, 

1859,  pi.  xiv).  Galveston  (Jordan  &  Gilbert,  1882).  These  are  the  only  Texas  references  to 
this  species. 

Vm.— CAT08T0MIDAB.    THE  SUCKERS. 

21.  Ictiobua  oyprinella  (C .  &  Y. ) .    Three  specimens  of  this  species  were  obtained  in  Dickinson  Bayou 

at  Nicholstone,  and  numerous  large  individuals  from  San  Jacinto  River  near  Lynchburg  were 
seen  in  the  fish  market  at  Houston. 

22.  Ictioboa  bubalua  (Raf.).    Red  River  at  Fulton,  Ark.  (Jordan  &  Gilbert,  1886).    We  have  one 

specimen  from  near  the  mouth  of  Trinity  River,  which  we  obtained  in  the  Houston  market. 

23.  Carpiodea  carpio  (Raf.).    Rio  Colorado  at  Austin  (Jordan  &,  Gilbert,  1886).     Our  collection 

contains  one  specimen  from  Long  Lake  near  Magnolia  Point. 

24.  Carpiodea  velifer  (Raf.).    The  only  record  of  this  species  from  the  region  covered  by  this  paper 

is  that  given  by  Jordan  3l  Gilbert  for  the  Red  River  at  Fulton,  Ark. 

25.  Carpiodea  velifer  tumidua  B.  &,  G.     Near  Fort  Bsown  (as  Carpiodes  tumidus  types,  Baird  & 

Girard,  1854,  and  Girard,  1859,  pi.  xix,  figs.  1-4).  Rio  Grande  (as  Ictiobus  tumidus,  Girard, 
1856).  Several  specimens  from  San  Ildefonso,  N.  Mex.  (as  Carpiodes  grayi  types.  Cope,  1870, 
and  Cope  &  Yarrow,  1875) .  Brownsville  ( J  ordan,  1878) .  Nazas  River  at  San  Pedro,  Coahnila 
(as  lehthyohus  tumidus,  Garman,  1881).  Rio  Grande  (Synopsis).  Rio  Lampasas  at  Belton 
and  Rio  Colorado  at  Austin  (Jordan  &  Gilbert,  1886).  Cope's  types  of  Carpiodes  grayi 
consist  of  7  small  specimens  (U.  S.  N.  M.  No.  16761),  6  of  which  are  less  than  2  inches  long, 
the  other  being  about  4^  inches.    They  are  in  very  poor  condition. 

F.  C.  B.  1893—7 
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26.  PantoBteas  plebeius  (B.  &G,).    The  types  of  this  Backer  were  collected  by  Mr.  John  H.  Clark 

in  the  Bio  Mimbres,  Chihaahna  (as  Catoatomus  pleheiua  types,  Baird  &  Girard,  1854).  Rio 
Mimbres,  Lake  Guzman,  Mexico  (as  Minomua  plebeius,  Girard,  1856,  and  Girard,  1859,  pL 
XXII,  figs.  1-4).  Janos  River,  a  tributary  of  Lake  Guzman,  Chihuahua  (as  Catosiomus 
(Aoomu8)  guzmaniensU  types,  Girard,  1856,  and  Girard,  1859,  pi.  xxui,  figs.  6-10).  Lake 
Guzman  (Synopsis).  Nazas  River,  Coahuila  (as  CatoniomuB  nehuliferu$  types,  Garman,1881, 
and  Synopsis).  Rio  Grande  at  Del  Norte  and  Alamosa,  Colo.,  and  the  Rio  Conejos  near 
Alamosa,  Colo.  (Jordan,  1891) ;  Rio  Mimbres  and  Rio  Janos,  Lake  Guzman,  Chihuahua ; 
Rio  Grande,  Ildefonso ;  Ojo  de  Gallo,  N.  Mex.(  f ) ;  Rio  Grande  and  Rio  Conejos,  Alamosa,  Colo. 
(Evermann,  1893).  There  are  in  the  Museum  2  specimens  (No.  260)  labeled  as  the  typ«9S 
of  Aoomua  guztMinienBis;  they  are  4^  and  5  inches  long,  respectively,  and  are  pretty  soft ; 
lower  lip  broad  and  considerably  incised;  fontanelle  entirely  obliterated;  cartilaginous 
sheath  of  lips  less  sharp  than  in  Pantosteus  jordaui. 

27.  CatoBtomus  teres  (Mitchill).    Common  White  Sucker.    Nc.  20057,  National  Museum,  is  a  fish  of 

this  species,  8  inches  long.  The  locality  given  on  the  label  is  Brownsville,  Tex.  The  name 
of  the  collector  is  not  given,  and  it  is  not  certain  the  specimen  came  f^om  the  alleged 
locality.    Head,  4^;  D.  i,  12;  A.  i,  7;  eye,  5;  scales,  62. 

28.  Erimyzon  sucetta  (Lac).    Dry  Creek  near  Victoria  (as  Moxostoma  kennerlii  types,  Girard,  1856 

and  1859,  pi.  xx,  figs.  7-9).  Devil  River  and  Live  Oak  Creek  (as  Moxoatoma  camphelli 
types,  Girard,  1856  and  1859,  pi.  xx,  figs.  4-^).  Coal  Creek,  a  tributary  of  South  Fork 
of  Canadian  River  (as  Moxoatoma  olaviformia  types,  Girard,  1856,  and  Girard,  1858,  pi. 
XLViu,  figs.  5-9).  The  types  of  Moxoatoma  claviformia  (U.  S.  N.  M.  No.  165)  are  2  speci- 
mens 3  and  3^  inches  long;  they  are  in  poor  condition,  but  are  evidently  this  species. 
The  types  of  Moxoatoma  kennerlii  oonsiBt  of  8  specimens,  2^  to  6  inches  long  (U.  S.  N.  M. 
No.  161);  they  are  faded  and  very  soft;  scales  36.  We  obtained  5  specimens  from  a  pond 
near  the  Neches  River,  14  miles  east  of  Palestine. 

29.  nUiiytrema  melanopa  (Raf.).    Dry  Creek  near  Victoria  (as  Moxoatoma  victoria!  types,  Girard, 

1856,  and  Girard,  1859,  pi.  xx,  figs.  1-3).  Obtained  by  us  in  Long  Lake  and  Trinity  River  near 
Magnolia  Point,  Neches  River  east  of  Palestine,  and  Guadalupe  River  near  New  Braunfels. 

30.  Moxoatoma  oongestoxn  (B.  &  G.).    Rio  Salado  (as  Catoatomua  congeatua  types,  Baird  &  Girard, 

1854).  Rio  Salado  (as  Ptychoatomua  congeatua,  Girard,  1856,  and  Girard,  1859,  pi.  xxi,  figs. 
5-^).  Rio  San  Juan  near  Monterey,  New  Leon  (as  Ptychoatomua  alhidua  types,  Girard,  1856, 
and  Girard,  1859,  pi.  xix,  figs.  5-8).  Guadalupe  and  Llano  rivers  (as  Myxoatoma  macro- 
lepidotum  duqueanei,  Cope,  1880).  Rio  Lampasas  at  Bel  ton,  Rio  Colorado  at  Austin,  and  Rio 
San  Marcos  at  San  Marcos  (Jordan  &.  Gilbert,  1886).  Two  large  specimens  were  obtained  by 
us  in  the  outlet  of  San  Antonio  Springs  at  San  Antonio.  The  types  of  Ptrclioatomua  albidua 
are  2  specimens  4  to  6  inches  long  (U.  S.  N.  M.  No.  170),  and  are  in  poor  condition. 

31.  Moxoatoma  pcBoilorum  Jordan.    Sabine  River  at  Longview  (Jordan  &  Gilbert,  1886). 

IX.— CSTPRINlDiB.    THE  MINNOWS. 

32.  Campostoma  omatnin  Grd.    Chihuahua  River  and  a  tributary  only  a  few  miles  long  (t3rpe, 

Girard,  1856,  and  Girard,  1859,  pi.  xxv,  figs.  1-4).  Chihuahua  River  (Synopsis).  The  type 
(U.  S.  N.  M.  No.  77)  is  about  5  inches  long  and  is  in  fair  condition.  The  dorsal  fin  is  still  quite 
black,  having  held  its  color  remarkably  well.    There  are  about  82  scales  in  the  lateral  line. 

33.  Campostoma  anomalum  (Raf.).    Cadereita  and   near  Monterey,  New   Leon  (as  Campoatoma 

naautum  types,  Girard,  1856).  Cadereita  and  Acapulco,  New  Leon  (as  Campoatoma naauium, 
Girard,  1859,  pi.  xxv,  figs.  9-12).  Helotes  on  the  Upper  Medina  and  Comanche  Creek  at 
Mason  (as  Campoatoma  anomalum  pullum.  Cope,  1880).  Rio  Lampasas  at  Belton,  Rio  Colo- 
rado at  Austin,  and  Trinity  River  at  Dallas  (Jordan  &  Gilbert,  1886).  We  obtained  one 
specimen  in  the  Rio  San  Marcos  near  San  Marcos. 

34.  Campostoma  formosulum  Grd.    Rio  Sabinal,  a  tributary  of  the  Rio  San  Antonio  (types, 

Girard,  1856,  and  Girard,  1859,  p] .  xxv,  figs.  5-8).    Brownsville  (Jordan,  1878).    San  Antonio 
River  (Synopsis).    There  are  16  specimens,  2^  to  4  inches  long  (U.  S.  N.  M.  No.  76),  recorded 
as  the  types  of  this  species.    The  scales  in  the  lateral  line  vary  from  45  to  48,  and  thus  appear 
to  be  a  trifle  larger  than  in  C.  anomalum,  from  which  it  does  not  seem  to  differ  otherwise. 


FISHES   OF   TEXAS  AND   THE   BIO   GRANDE   BASIN.  99 

35.  Zophendnm  pluinbeum  (Grd.).    Headwaters  of  the  Canadian  River,  Llano  Estaoado  (as  Dianda 

ptumbta  types,  Oirard,  1856,  and  Qirard,  1858,  pi.  lii,  figs.  21-25).  Antelope  Creek,  a  trib- 
utary of  the  Canadian  River,  and  from  the  Llano  Estacado  (as  Hyhorhynchua  puniceui  types, 
Girard,  1856,  and  Girard,  1858,  pi.  LU,  figs.  1>5  and  11-15).  Twenty  miles  west  of  Choctaw 
Agency  (as  Dionda  griaea  types,  Girard,  1858,  pi.  Lii,  figs.  6-10). 

36.  Dionda  melanops  Grd.    Bnena  Vista,  Coahuila  (types,  Girard,  1856,  and  Girard,  1859,  pi.  xxvi, 

figs.  17-20).  Cut^uco,  Monterey,  and  Cadereita,  New  Leon,  in  the  waters  of  the  Rio  San  Juan 
(as  Dionda  oonchi  types,  Girard,  1856,  and  Girard,  1859,  pi.  xxvi,  figs.  1-4).  Brownsville  (as 
Hybognathua  melanops ^  Jordan,  1878).  The  five  types  of  this  species  in  the  National  Museum 
(No.  41)  very  much  resemble  Dionda  episoopa,  but  differ  from  it  in  being  a  much  shorter, 
deeper  species.  Head,  3f;  depth,  3|;  eye,  3^;  scales,  7-39-4.  These  specimens  are  in  good 
condition. 

37.  Dionda  pnnctifer  Garman.    Parras,  and  spring  near  Saltillo,  Coahuila  (as  Hyhognaikus  {Dionda)' 

puncti/er  type,  Garman,  1881). 

38.  Dionda  fiaviatUlB  (Grd.).    Near  Monterey,  New  Leon  {taAlgoma  fluviaiiliB  t3rpe,  Girard,  1856, 

and  Girard,  1859,  pi.  xxvu,  tigs.  13-16). 

39.  Dionda  amara  (Grd.).    Lagoon  near  Fort  Brown,  on  the  Rio  Grande  {aa  Algoma  amara  type, 

Girard,  1856,  and  Girard,  1859,  pi.  xxvii,  figs.  17-20).  Brownsville  (as  Hybognathua  amartia, 
Jordan,  1878).  The  type  of  this  species  is  a  single  specimen  (U.  U.  N.  M.  No.  149),  2^ 
inches  long,  now  in  very  poor  condition.  Head,  4;  eye,3i;  D.  i,9;  A.  i,8;  scales,  6-^35-3. 
Apparently  a  good  species. 

40.  Dionda  episoopa  Grd.    Headwaters  of  the  Rio  Pecos,  and  Comanche  Spring,  a  presumed  tribu- 

tary of  the  Rio  Grande  (types,  Girard,  1856).  Headwaters  of  the  Rio  Pecos  (Girard,  i858). 
Rio  Nueces  (as  Dionda  texcMia  types,  Girard,  1856,  and  Girard,  1859,  pi.  xxvi,  figs.  21-24). 
San  Felipe  Creek  and  Devil  Creek,  two  tributaries  of  the  Rio  Grande  (as  Dionda  argentoaa 
types,  Girard,  1856,  and  Girard,  1859,  pi.  xxvi,  figs.  5-8).  Johnson  Fork  of  Llano  River, 
Kimble  County  (as  Hybognathua  flavipinni$  types,  Cope,  1880).  Llano  River  (Synopsis).  Rio 
Comal,  New  Brannfels  (Jordan  &,  Gilbert,  1886).  We  obtained  a  single  specimen  of  this 
species  in  the  Comal  Spring  at  New  Brannfels,  which  agrees  perfectly  with  the  types.  The 
latter  consist  of  13  specimeDs(U.  S.  N.  M.  No.  45),  varying  in  length  from  If  to  3^  inches, 
most  of  which  are  in  good  condition.  Several  of  the  types  examined  give  the  following : 
Head,  4;  depth,  4;  eye,  3^,=  snout;  D.  i,  8;  A.  i,  7  or  8;  scales,  6-38-4.  The  types  of 
Dionda  argentoaa,  2  specimens,  2  and  3  inches  long  respectively  (U.  S.  N.  M.  No.  32),  give 
the  following:  Head,  4;  depth,  4;  eye,  3i;  D.,  i,  8;  A.,  i,  7;  scales,  6-38-4,  thus  agreeing 
fully  with  the  types  of  Dionda  epiacopa.  The  color  markings  are  also  the  same.  In  Dionda 
amara  there  is  no  trace  of  the  plumbeous  lateral  band  and  the  dark  caudal  spot  to  be  seen 
in  Dionda  epiacopa,  but  it  is  more  silvery.  In  Dionda  aerena  the  band  and  spot  are  present, 
but  very  faint.  Bottle  No.  32,  U.  S.  N.  M.,  contains  12  specimens  labeled  as  the  types  of 
Dionda  argentoaa  ;  these  are  each  about  2^  inches  in  length  and  agree  well  with  the  types 
of  />.  epiaoopa  ;  they  are  all  in  a  good  state  of  preservation. 

41.  XMonda  aerena  Grd.    Rio  Sabinal  (types,  Girard,  1856,  and  Girard,  1859,  pi.  xxvi,  figs.  &-12). 

Delaware  Creek,  a  tributary  of  the  Rio  Pecos  (as  Dionda  papalia  types,  Girard,  1856,  and 
Girard,  1858).  Live  Oak  Creek,  a  tributary  of  the  Rio  Pecos  (as  Dionda  ohryaitia  types, 
Girard,  1856,  and  Girard,  1859,  pi.  xxvi,  figs.  13-16).  Brownsville  (as  Hybognathua  aerenua, 
Jordan,  1878).  Upper  waters  of  Wallace  Creek,  one  of  the  heads  of  Medina  River  (as 
Hybognathua  nigroteeniata  types.  Cope,  1880).  Medina  River  (as  Hybognathua  nigrotceniatuaf 
Synopsis).  The  types  of  Dionda  aerena  are  two  specimens,  2  and  3  inches  long  (U.  S.  N.  M. 
No.  43),  in  fair  condition;  head,  4^;  depth,  4f ;  eye,  3i.  Two  other  specimens  from  Pecos 
River,  collected  by  Capt.  John  Pope,  are  probably  the  types  of  Dionda  papalia  ;  these  fully 
agree  with  the  types  of  D.  aerena.  This  species  differs  from  D,  epiacopa  chiefly  in  the  mure 
slender  body,  more  pointed  nose,  somewhat  smaller  eye,  and  larger  scales. 

42.  Hybognathua  nuchalis  Agassiz.     Rio  Grande  near  San  Ildefonso,  N.  Mex.  (Cope  &,  Yarrow, 

1875).  Red  River  at  Fulton,  Ark.,  Sabine  River  at  Longview,  and  Trinity  River  at  Dallas 
(Jordan  &  Gilbert,  1886).  We  found  this  species  very  abundant  in  the  Neches  River  east 
of  Palestine,  in  Trinity  River  at  Magnolia  Point,  and  in  Big  White  Oak  Bayou  at  Houston. 
Fulton  Creek,  near  Creswell  (Coate). 
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43.  PimepludeB  promelaB  confertns  (6rd.).     Hurrah  Creek,  a  tributary  of  the  Rio  Pecos  (an  Eyhor- 

kyMku9  eonfertus  types,  Girard,  1856,  and  Girard,  1858,  pi.  Lix^  figs.  11-15).  San  Hdefonso, 
N.  Mex.  (as  Hghognathus  nigellua,  Cope,  typeH,  Cope  Sl  Yarrow,  1875).  Brownsville  (as 
Fimpfhales  nigellua  and  Pimtphales  promelaSf  Jordan,  1878).  Rio  Grande  (as  Hyhognalku9 
eoirfertus,  Synopsis).    Falton  Creek,  near  Creswell  (Coate). 

44.  Pimephales  notatua  (Raf.).    Twenty  miles  west  of  Choctaw  Agency  (as  Hyborkynchua  tenellua 

types,  Girard,  1856,  and  Girard,  1858).     Rio  Colorado  at  Anstin  (Jordan  &,  Gilbert,  1886). 

45.  CochlognathnB  omatus  B.  &  G.    Brownsyille  (types  of  genus  and  species,  Baird  &,  Girard,  1854). 

Brownayille  (Girard,  1856  and  1^59,  pi.  xxxv,  figs.  12-17).  Trinity  River  at  Fort  Worth 
(as  Caehlognathua  biguttata  types,  Cope,  1880).  Rio  Grande  (Synopsis).  Trinity  River  (as 
C&ehlognathus  biguttaiuay  Synopsis).  The  types  of  CoohlognathMa  ontatua  (5  specimens,  2^  to 
3  inches  long,  U.  S.  N.  M.  No.  150)  are  in  fair  condition.  One  of  the  five  so  labeled  is  in 
excellent  condition,  much  fresher  in  appearance  than  the  other  four,  and  probably  belongs 
in  some  other  bottle. 

46.  CUola  ▼igilaz  (B.  &.  G.).    This  species  was  described,  as  Ceratiehtkya  vigilax,  by  Baird  A  Girard, 

in  1853,  from  specimens  caught  in  Otter  Creek,  Arkansas,  by  Capts.  R.  B.  Marcy  and  Gfeo. 
B.  MoClellan.  San  Pedro  Creek,  a  tributary  of  San  Antonio  River  (as  Cliola  relax  types, 
Girard,  1856,  and  Girard,  1859,  pi.  xxxi,  figs.  21-24).  Leon  River,  a  tributary  of  San  Antonio 
River  (as  Cliola  vivax  types,  Gitard,  1856,  and  Girard,  1858).  Otter  Creek,  tributary  of  Red 
River,  Arkansas  (Girard,  1856,  and  Girard,  1858).  San  Pedro  Creek  (as  CUola  reloXf  Girard, 
1858).  Sabine  River  at  Longview,  Rio  Lampasas  at  Bel  ton.  Trinity  River  at  Dallas,  Rio 
Colorado  at  Austin,  Rio  San  Marcos  at  San  Marcos,  and  Rio  Comal  at  New  Brauufels  (Jordan 
&  Gilbert,  1886).  Long  Lake,  Trinity  River,  and  Neehes  River  near  Palestine,  Rio  San  Marcos 
at  San  Marcos,  Guadalupe  River  at  New  Braunfels,  Hunter  Creek,  Buffalo  Bayou,  and  Big 
White  Oak  Bayou  near  Houston  (Evermann,  1892). 

47.  NotxopiB  cayuga  atrocaudalia  Evermann.      Kilper's  Pond,  Big  White   Oak  Bayou,   BafTalo 

Bayou,  and  Hunter  Creek  near  Houston ;  Rio  San  Marcos  at  San  Marcos,  Guadalupe  River 
near  New  Braunfels,  and  Rio  San  Antonio  at  San  Antonio  (types,  Evermann,  1892).  There 
are  in  the  National  Museum  (No.  17814)  31  specimens  of  this  minnow  that  were  collected 
by  Messrs.  Earll  and  Kumlein  in  Clear  Creek,  Waller  County,  Tex.  They  agree  x>erfectly 
with  the  types. 

48.  Notropia  nitidua  (Ord.).    Cadereita,  New  Leon   (as  Moniana  nitida  types,  Girard,  1856,  and 

Girard,  1859).  The  types  of  this  species  consist  of  two  specimens,  2i  and  2f  inches  long, 
respectively  (No.  39657,  U.  S.  N.  M.),  and  are  in  good  condition  except  that  the  tails  are 
considerably  broken.  Head,  4|;  depth,  3i;  eye,  3i,  =  snout;  D.  i,  8;  A.  i,  7;  scales,6-35-3. 
Larger  month  and  eye  than  in  Notropia  lutrenaia, 

49.  Notropia  nux  Evermann.    Neehes  River,  Trinity  River,  and  Long  Lake  near  Palestine  (types, 

Evermann,  1892). 

50.  NotxopiB  delicioaiiB  (Grd.)    Leon  River,  a  tributary  of  the  Rio  San  Antonio  (as  Moniana  delioioaa 

types,  Girard,  1856,  and  Girard,  1858).  Brownsville  (as  Alburnopa  tniaaurienaiaj  Jordan,  1878). 
Rio  Grande  (as  Cliola  miaaurienaia,  SynopsiK).  Rio  Lampasas  at  Belton,  Rio  San  Marcos  at 
San  Marcos,  and  Rio  Comal  at  New  Braunfels  (Jordan  &  Gilbert,  1886).  Kilper's  Pond, 
Big  White  Oak  Bayou,  Buffalo  Bayou,  and  Hunter  Creek  at  Houston ;  San  Antonio  River  at 
San  Antonio,  Guadalupe  River  at  New  Braunfels,  and  Rio  San  Marcos  at  San  Marcos  (Ever- 
mann, 1892).  Fulton  Creek  near  Creswell  (Coate).  The  types  of  Moniana  deUeioaa  consist 
of  13  specimens  (No.  119,  U.  S.  N.  M.)  and  are  in  rather  bad  condition.  The  variation  in 
the  size  of  the  mouth  among  these  specimens  is  noticeable,  though  it  is  not  great. 

51.  Notropia  aablnsB  J.  4c.  G.     Sabine  River,  Longview  (type,  Jordan  &  Gilbert,  1886).     The  five 

specimens  in  the  Museum  as  the  types  of  this  species  (No.  36484)  are  1  to  2  inches  long  and 
are  in  good  condition. 

52.  Notropia  nooomia  Evermann.    Rio  Comal  at  New  Braunfels  (as  Kotropia  delidoaua  in  part,  Jordan 

&  Gilbert,  1886).  Trinity  River  at  Magnolia  Point  and  San  Marcos  River  at  San  Marcos 
(types,  Evermann,  1892^.  There  are  two  specimens  in  the  National  Museum  from  the  Trinity 
River  at  Dallas,  which  were  collected  by  Jordan  &  Gilbert  in  1884. 

53.  Notropifl  aimuB  (Cope).    San  Hdefonso,  N.  Mex.  (as  Albumellua  aimua  Cope,  tyx>e8.  Cope  dt  Yar- 

row, 1875,  pi.  XXXI,  figs.  2,  2a,  and  Synopsis).  14iere  are  in  the  Museum  (No.  16982)  about 
75  specimens  which  appear  to  be  the  types  of  this  species;  they  are  3^  inches  long  or  le«i 
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and  are  in  fairly  good. condition.  Head,  4;  depth,  4;  eye,  4;  snout  a  little  longer  than  eye. 
D.  I,  8;  A.  II,  9;  Acales,  6-37-3,  20  before  the  dorsal.  Origin  of  dorsal  nearer  snout  thau 
base  of  caudal;  mouth  rather  l&rge,  little  obliqhe,  lower  jaw  not  projecting;  snout  blunt. 
There  are  6  other  specimens  of  this  species  in  the  Museum  (No.  36795),  said  to  have  been 
ooUeoted  in  the  Pecos  River  by  Capt.  Pope. 

54.  Notropls  omatns  (Grd.).    Chihuahua  River  and  tributaries  (as  Codoma  omata  type,  Girard,  1856, 

and  Girard,  1859,  pi.  xxix,  figs.  22-25).  The  types  (U.  S.  N.  M.  No.  38247)  are  two  fine 
specimens,  2^  Inches  long.  The  fins  are  still  quite  dark  and  the  species  is  a  well-marked  one. 
Specimens  were  obtained  in  1891  at  Chihuahua  by  Mr.  Woolman. 

55.  Notropia  chihaahna  Woolmau.     Rio  delas  Copchas,  Chihuahua,  Mexico  (types,  Woolman,  1892). 

Numerous  specimens  of  this  minnow  were  obtained  by  Mr.  Woolmau,  ten  of  which  are 
deposited  in  the  National  Museum  (No.  44151);  from  these  the  following  description  has 
been  drawn  up:  Head,  3}  to  4;  depth,  4  to  4f ;  eye,  3  to  3^;  n^out,  3^  to  4;  interorbital 
width = eye.  Body  moderately  slender,  back  but  little  elevated ;  head  heavy,  bluntly  conic, 
snout  decurved;  mouth  small,  somewhat  oblique,  upper  lip  on  a  level  with  the  pupil,  max- 
illary scarcely  reaching  front  of  eye;  lower  jaw  not  projecting,  broadly  rounded,  thedentary 
bones  being  widely  separated ;  teeth,  4-i,  hooked,  the  grinding  surface  narrow.  Dorsal,  ii, 
8,  the  first  of  the  two  rudimentary  spines  very  short,  origin  of  dorsal  fin  directly  over  the 
ventralsand  midway  between  tip  of  snout  and  base  of  caudal,  its  height  1^  in  head;  anal, 
1,  7,  its  base  Ij^  in  head;  pectorals  short,  not  reaching  the  ventrals;  ventrals  quite  short,  not 
reaching  vent;  scales,  5-34-3,  15  before  the  dorsal;  lateral  line  complete  and  but  little 
decurved.  Color,  as  given  by  Mr.  Woolman,  light  brown  above ;  edges  of  scales  above  lateral 
line  with  small  but  closely  placed  black  dots;  body  also  above  lateral  line  thickly  but 
irregularly  sprinkled  with  dark-brown  spots,  these  gradually  becoming  more  numerous  toward 
the  median  line  of  the  back  where  they  form  a  vertebral  line;  the  sides  with  a  plumbeous 
stripe  as  wide  as  eye,  which  extends  forward  through  the  eye  and  around  the  snout,  thickly 
sprinkling  the  upper  lip  with  small  dots,  but  not  touching  the  lower  lip;  an  irregular  dark 
spot  at  base  of  tail;  sides  below  lateral  line  silvery;  fins  all  plain  except  dorsal  and  caudal, 
which  are  dusky  but  without  distinct  marking;  peritoneum  silvery. 

56.  Notropls  leoninos  (Grd. ) .   Leon  River,  tributary  of  the  Rio  San  Antonio  (as  Montana  leonina  typea, 

Girard,  1856,  and  Girard,  1858,  pi.  Lix,  figs.  6-10).  Rio  Salado,  Rio  Sabinal,  and  Rio  Medina, 
all  tributaries  of  the  Rio  San  Antonio ;  also  in  the  Rio  Nueces  and  the  Rio  Frio,  a  tribu- 
tary of  the  Rio  Nueces  (as  Montana  frigida  types,  Girard,  1856).  Rio  Frio,  a  tributary  of 
the  Nueces  (as  Moniana  frigida,  Girard,  1858,  pi.  Lix^figs.  16-20).  Rio  Sabinal,  Rio  Salado, 
and  Rio  Medina  (as  Moniana  frigida^  Girard,  1859,  pi.  xxx,  figs.  17-20).  Brownsville  (as 
Moniana  oomplanata  types,  Girard,  1856,  and  Girard,  1859,  pi.  xxxi,  figs.  17-20).  Browns- 
ville (as  Cffprinella  complanata,  Jordan,  1878).  The  types  Moniana  frigida  (U.  S.N.  M.  No. 
124)  are  51  specimens,  3i  inches  long  or  less,  and  are  still  in  excellent  condition.  Head,  4^ ; 
depth,  3|;  eye  3f,  less  than  snout;  D.  i,  8;  A.  i,  9;  scales,  7-35-3.  Not  greatly  different  from 
Notropis  luirensis, 

57.  Ifotropis  latrenaia  (B.  &  G.).     Otter  Creek,  Arkansas  (as  Leuoiscue  lutrensi9  types,  Baird  & 

Girard,  1853).  Otter  Creek,  a  tributary  of  the  northern  fork  of  Red  River,  Arkansas,  also 
Gypsum  Creek,  a  tributary  of  the  False  Washita  (as  Moniana  luirensis,  Girard,  1856,  and 
Girard,  1858).  China,  New  Leon  (as  Moniana  oouchi  types,  Girard,  1856,  and  Girard,  1859, 
pi.  xxx,  figs.  21-^4).  Cadereita,  New  Leon,  Mexico,  (as  Montana  rutila  types,  Girard| 
1856,  and  Girard,  1859,  pi.  xxx,  figs.  1-4).  Near  Monterey,  New  Leon,  Mexico  (as  Moniana 
gracilis  types,  Girard,  1856,  and  Girard,  1859).  Brownsville  (as  Moniana  gibhosa  types, 
Girard,  1856,  and  Girard,  1859,  pi.  xxx,  figs.  9-12).  Hurrah  Creek,  a  tributary  of  the  Rio 
Pecos  (as  Moniana  l(Btdbilis  types,  Girard,  1856,  and  Girard,  1^58).  Near  San  Antonio  (as 
Cyprinellasuavistfpea,  Girard,  1856,  and  Girard,  1858).  San  lldefonso,  N.  Mex.  (as  Hypsi- 
lepis  iris  Cope,  tyx>es,  Cope  &  Yarrow,  1875,  pi.  xxxi,  figs.  4,  4a,  5,  5a).  Upper  Rio  Grande 
(as  Cliola  iris,  Synopsis).  Rio  Grande  (as  Cliola  gibhosa,  Synopsis).  Trinity  River  at 
Fort  Worth  and  Dallas  {ba  Moniana  jugalis,  var..  Cope,  1880).  Sabine  River  at  Longview, 
Rio  Lampasas  at  Belton,  Trinity  River  at  Dallas,  Rio  Colorado  at  Austin,  Rio  Blanco  at 
San  Marcos,  and  Rio  Comal  at  New  Braunfels  (Jordan  &,  Gilbert,  1886).  Neches  River 
and  Trinity  River  near  Palestine,  Guadalupe  River  at  New  Braunfels,  and  San  Antonio 
River  at  San  Antonio  (Evermann,  1892).     Fulton  Creek  near  Creswell  (Coate). 
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The  following  notes  have  been  made  apon  the  type  specimenB  of  theee  various  nominal  species, 
all  of  which  are  now  in  the  National  Museum : 

Montana  lutrensis  (No.  104).  Four  specimens,  1^  to  If  inches  long,  in  fair  condition.  Head,  3f ; 
depth,  3i;  eye,  4;  D.  i,  8;  A.  i,  9;  scales,  7-34-3.  These  speciihens  are  very  dark  and  look 
as  though  they  had  been  taken  in  muddy  water  or  water  containing  staining  matter.  These 
were  collected  by  Capt.  George  B.  McClellan  in  1853. 

Montana  gracilis  (No.  116).  Four  specimens.  If  inches  long.  These  are  all  males,  in  good 
condition.    Head,  3|;  depth,  3^;  eye,  3|;  D.  i,  7;  A.  i,  8;  scales,  7-35-3. 

Montana  couchi  (No.  103  or,  new  series,  20227).  Two  specimens,  If  and  2^  inches,  resi>eotively, 
in  good  condition.  Head,  3f ;  depth,  3^;  eye,  3$;  snout,  3^;  D.  i,  8;  A.  i,  8;  scales,  7-35-3. 
One  of  the  two  has  the  head  a  little  longer  (3^)  and  the  depth  a  trifle  less  (3i).  There 
are  in  another  bottle  32  small  specimens,  14  of  them  under  li  inches  each,  that  are  a  part  of 
the  types  of  M.ixtuchi.  They  are  all  in  very  good  condition  and  agree  perfectly  with  the 
types  of  M.  JuirenHa, 

Hypsilepis  iris  (No.  16976).  One  specimen,  2|  inches  long,  in  fair  condition.  Head,  3f ; 
depth,  3i;  eye,  4i,=snout;  D.  i,  8;  A.  i,  9;  scales  7-33-2;  height  of  dorsal  fin  1^  in  length 
of  head,  U  ii^  base  of  fin.  Three  other  bottles  (Nos.  16976,  16977,  and  16980)  contaiuseveral 
do^en  small  minnows  in  poor  condition.  They  are  all  from  San  Ildefonso,  N.  Mez.,  and  are 
labeled  as  the  types  of  Rypsilepis  iris.  Most  of  them  are  that  species,  but  each  bottle 
contains  also  a  number  of  specimens  of  Rhiniohthys  duloiSj  Leuciseus  pulchellus,  and  perhaps 
still  other  species. 

58.  Notropis  proaerpina  (Grd.).   Devil  River  (as  Montana  proserpina  types,  Girard,  1856,  and  Girard, 

1859).  Piedra  Painte,  N.  Mez.  (as  Montana  auraia  types,  Girard,  1856,  and  Girard,  1859,  pi. 
XXX,  figs.  13-16).  There  are  in  the  Museum  8  specimens  (117=2702)  marked  as  the  types  of 
this  species;  the  largest  is  2^  inches  long,  and  all  are  in  fairly  good  condition.  Head,  4f ; 
depth,  4;  eye,  3^;  D.  i,  8;  A.  i,  7;  jBoalee,  6-36-3,  the  lateral  line  interrupted;  snout  blunt 
and  decurved,  the  lower  jaw  included,  and  the  ntouth  small;  side  with  a  broad  greenish, 
plumbeous  band. 

59.  Notropis  formosuB  (Grd.).    Rio  Mimbres,  Chihuahua  (as  Moniana  formosa  types,  Girard,  1856,  and 

Girard,  1859,  pi.  xxx,  figs.  5-8).    Rio  Mimbres  (as  CHola  formosa.  Synopsis). 

60.  Notropis  bubalinus  (Baird  &.  Girard).   Otter  Creek,  Arkansas  (as  Leudscus  huhaHntts  types,  Baird 

Sl  Girard,  1853).  Coal  Creek,  a  southern  tributary  of  Canadian  River,  Arkansas,  and 20  miles 
west  of  Choctaw  Agency  (as  CyprineUa  umbrosa  types,  Girard,  1856,  and  Girard,  1858,  pi.  LVii« 
figs.  l-o).  Otter  Creek,  a  tributary  of  the  north  fork  of  Red  River,  Arkansas  (as  Cyprinella 
buhalina,  Girard,  1856,  and  Girard,  1858).  Brownsville  (as  Cyprinella  huhalina,  Jordan,  1878). 
The  types  of  C.  umbrosa  are  in  excellent  condition ;  they  consist  of  4  spe  cimens,  each  about 
3  inches  long,  and  were  collected  by  H.  B.  MoUhausen.  They  give  the  following  measure- 
ments: Head,  3J;  depth,  2f ;  eye,  3i;  D.  i,  8;  A.  i,  9;  scales,  7-35-3,  13  before  the  dorsal. 
This  species  is  chiefly  distinguished  by  the  great  depth  of  t^he  body. 

61.  Notropis  lepidus  (Grd.).    Rio  Frio,  a  tributary  of  the  Rio  Nueces  (as  Cyprinella  lepida  types, 

Girard,  1856,  and  Girard,  1858,  pi.  LViii,  figs.  21-25).    Rio  Frio  (as  Cliola  lepida,  Synopsis). 

62.  Notropis  garmani  Jordan.     Tributaries  of  Lago  del  Muerte,  vParras,   Coahuila,  Mexico  (as 

Cyprinella  rubripinna  types,  Garman,  1881),  and  same  locality  (as  Cliola  rubripinnaf  Synopsis, 
and  as  Notropis  garmani  nom.  sp.  nov.,  Jordan,  1885). 

63.  Notropis  macrostomns  (Grd.).   Devil  River,  Tezas,  and  China,  New  Leon,  Mezico  (as  Cyprinella 

macrostoma  types,  Girard,  1856,  and  Girard,  1859,  pi.  xxxi,  figs.  5-8.  San  Pedro  Creek, 
tributary  of  Rio  San  Antonio  (as  Cyprinella  luxiloides  types,  Girard,  1856,  and  Girard,  1859, 
pi.  xxxi,  figs.  13-16).  The  types  of  this  species  are  three  specimens  (U.  S.  N.  M.  No.  129), 
the  largest  2^  inches  long,  the  other  two  If  inches  each,  in  fair  condition.  Head,  3j ;  depth, 
3f ;  eye  3,  greater  than  snout;  mouth  large,  maxillary  reaching  pupil.  D.  i,  8;  A.  I,  8; 
scales,  5-36-3 ;  origin  of  dorsal  fin  nearer  snout  than  base  of  caudal. 

64.  Notropis  venustus  (Grd.).    Rio  Sabinal  (as  Cyprinella  venustiC  types,  Girard,  1856,  and  Girard, 

1859,  pi.  xxxi,  figs.  1-4).  Johnson  Fork  of  Llano  River  (Cyprinella  venusia,  Cope,  1880). 
San  Saba  River  and  Clear  Creek  (as  Cliola  urostigma  types,  Jordan  &,  Meek,  1884).  Red 
River  at  Fulton,  Ark.,  Sabine  River  at  Long^new,  Rio  Lampasas  at  Belton,  and  Rio  Colorado 
at  Austin  (Jordan    &,  Gilbert,  1886).     Neches  River  and  Trinity  River  near  Palestine, 
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Buffalo  Bayou  aad  Big  White  Oak  Buyon  at  Houston,  and  Hunter  Creek  near  Houston 
(Evermann,  1892).  The  typee  of  Cliola  iinMfi^iiia  now  in  the  National  Museum  are  10  speci- 
mens (No.  2(U46)  from  the  San  Saba  near  Fort  McKavett,  and  8  (No.  17812)  fhim  Clear  Creek 
near  Hempstead,  the  latter  being  in  good  condition.  All  of  these  agree  perfectly  with  the 
numerous  specimens  collected  by  us  in  1891,  aud  with  Girard's  plate. 

65.  Notropia  notatoa  (Grd.).    Rio  Seco,  a  tributary  of  the  Rio  Nueces  (as  CjfprineHn  notaia  types, 

Oirard,  1856,  and  Girard,  1858.  pi.  l\iii,  figs.  16-20).  Rio  Seco  (as  Cliola  aotato,  Synopsis). 
Rio  Colorado  at  Austin  (Jordan  <&  Gilbert,  1886).  The  types  (U.  S.  N.  M.  No.  136)  are  two 
small  specimens  in  fadi  condition. 

66.  Notropia  tezanoa  (Grd.).    Rio  Salado  and  Turkey  Oeek  (as  Cifprimella  ttrana  type,  Girard,  1856, 

and  Girard,  1859,  pi.  xxxi,  figs.  9-12).  Rio  Lampasas  at  Bel  ton,  and  Trinity  River  at 
Dallas  (Jordan  &  Gilbert,  1886).  Six  of  the  types  of  this  species  are  in  the  National 
Museum  (No.  182),  but  are  in  very  bad  condition ;  they  are  each  about  2^  inches  long,  and 
present  the  following  characters :  Head,  4;  depth,  4;  eye,  a  little  more  than  3;  D.  I,  8;  A. 
I,  7;  scales,  6-37-4, 15  before  the  dorsal.  The  mouth  is  rather  large,  not  greatly  oblique, 
lower  jaw  barely  included,  the  maxillary  reaching  the  front  of  the  orbit.  Lateral  line 
slightly  decurved.  Silvery,  the  caudal  spot  small  and  indistinct.  Compared  with  speci- 
mens of  Nofropis  venMsius  of  the  same  size,  the  mouth  is  larger,  the  snout  longer  and  more 
pointed,  and  the  caudal  spot  is  much  less  distinct.  There  is  one  specimen  of  this  same  lot 
in  the  Philadelphia  Academy's  Museum,  which  was  examined  by  Prof.  Meek  a  few  years  ago. 

67.  Notropia  amabiUa  (Grd.).    Rio  Leona,  an  a£Quent  of  the  Rio  Nueces  (as  ^I^MmiM  amabiUt  types, 

Girard,  1856,  and  Girard,  1859,  pi.  xxix,  figs.  10-13).  Rio  Leona  (as  Minniltu  amahUi9f 
Synopsis). 

68.  Notropia  aodua  (Grd.).    Live  Oak  Creek  (as  AlbumuM  9oeiu9  types,  Girard,  1856,  and  as  Alhur- 

nellu9  socius,  Girard,  1859,  pi.  xxix,  figs.  14-17).  Pecos  River  (U.  S.  N.  M.,  Capt.  Pope). 
There  are  20  specimens  in  the  Museum,  the  types  of  this  species  (No.  70,  or  39654  new  series) ; 
they  are  2^  inches  or  less  in  length  and  are  in  very  poor  condition;  teeth  1,  4-4, 1;  head,  3}; 
depth,  3| :  eye  3,  =  distance  from  tip  of  snout  to  pupil ;  mouth  large  and  oblique.  Besides 
these  20  types  there  are  151  other  specimens  of  this  species  (U.  S.  N.  M.  No.  3394)  from  the 
Pecos  River,  collected  by  Capt.  John  Pope. 

69.  Notropia  aixraini  J.  &  G.    San  Felipe  Creek  (as  Alhumu9  megalopt  types,  Girard,  1856,  and  as 

AlbnmtsUus  fMgalopSf  Girard,  1859,  pi.  xxix,  figs.  1-4).     Rio  Comal  at  New  Braunfels,  Rio 
-  San  Marcos  at  San  Marcos,  and  Rio  Colorado  at  Austin  (Jordan  &,  Gilbert,  1886).    Comal 
Creek  at  New  Braunfels  and  San  Marcos  River  at  San  Marcos  (Evermann,  1892). 

70.  Notropia  umbratilia  (Grd.).    Coal  Creek,  a  tributary  of  the  south  fork  of  Canadian  River,  and 

20  miles  west  of  the  Choctaw  Agency  (as  Luxilus  lucidus  types,  Girard,  1856,  and  Girard, 
1858,  pi.  LX,  figs.  9-12).  The  types  of  this  species,  described  by  Girard  as  Albumellu9  umbra- 
tilia, were  obtained  by  H.  B.  Mollhausen  in  Sugar  Loaf  Creek,  Arkansas.  They  are  47  in 
numbf^r  (\J,  S.  N.  M.  No.  73),  each  about  2^  inches  or  less  in  length,  and  in  good  condition. 
Head,  4^;  depth,  4^;  eye,  4;  mouth  large,  considerably  oblique;  lower  Jaw  projecting;  head, 
pointed.    D.  I,  8;  A.  i,  11 ;  scales,  9-44-2^,  26  before  the  dorsal. 

71.  Notropia  dileotua  (Grd.)>    San  Ildefonso,  N.  Mex.  (as  Albumellua  jemtManuB  Cope,  types,  Cope 

&  Yarrow,  1875).  Red  River  at  Fulton,  Ark.,  and  Sabine  River  at  Lougview  (Jordan  & 
Gilbert,  1886).  Long  Lake  near  Magnolia  Point,  Neohes  River  east  of  Palestine,  and  lYinity 
River  at  Magnolia  Point  (Evermann,  1892).    Fulton  Creek  near  Creswell  (Coate). 

72.  Notropia  fumeua  Evermann.    Hunter  Creek  near  Houston  (types,  Evermann,  1892). 

73.  Notropia  notemigonoideB  Evermann.     Neches  River  east  of  Palestine  and  Sims  Bayou  near 

Houston  (types,  Evermann,  1892). 

74.  Phenacobina  mlrabilia  (Grd.).    Brownsville  (as  Phenaoobiua  •oop^ertM,  Jordan,  1878).     Sabfne 

River  at  Lougview,  aud  Trinity  River  at  Dallas  (Jordan  A,  Gilbert,  1886).  Trinity  River  at 
Magnolia  Point  near  Palestine  (Evermann,  1892). 

75.  Rhinichthya  dnlcia  (Grd.).  Rio  Grande  at  Del  Norte  and  Alamosa,  Colo.,  and  Rio  Conejos  near 

Alamosa.  Colo.  (Jordan,  1889).  Abiquiu,  Costilla  Creek,  Taos,  and  San  Ildefonso,  N.  Mex. 
(as  RhinichthyB  maxillosua,  Cope  &  Yarrow,  1875).  Coahoila,  Mexico  (as  Bkiniokihyi  timu$ 
types,  Garman«  1881). 


104 


BULLETIN   OF  THE   UNITED   STATES   FISH   COMMISSION. 


76.  Agoaia  OBOula  (Grd.).  ''  New  Mexico  "  and  '^  Rio  Grande  basin  "  (as  Apocope  ventrico$a  Cope,  types, 

Cope  &  Yarrow,  1875,  pi.  xxviii,  figs.  1,  la).  The  occnrrence  of  this  species  in  the  Kio 
Grande  basin  is  doubtful. 

77.  Agoaia  yarro^Kri  Jordan  &  Evermann.    Rio  Grande,  Colorado  (as  Apocope  oavula  types,  Cope  & 

Yarrow,  1875,  not  Argyreus  oaoula  of  Girard).  The  occurrence  of  this  minnow  in  the  Rio 
Grande  basin  is  also  doubtful. 

78.  Hybopais  atorerianua  (Kirtland).    Red  River  at  Fulton,  Ark.  (Jordan  &  Gilbert,  1886). 

79.  Hybopaia  seativalia  (Grd.).    Rio  San  Juan  near  Cadereita,  New  Leon  (as  Gobio  cBstivalia  types, 

Girard,  1856;  Girard,  1858,  pi.  lvii,  figs.  17-20;  and  Girard,  1859).  Rio  Grande  at  San  Ude- 
fonso,  N.  Mex.  (Ceratichthya  aterhtus  Cope,  types.  Cope  &  Yarrow,  1875,  pi.  xxvii,  figs.  3,  8a). 
Red  River  at  Fulton,  Ark.,  and  Rio  Colorado  at  Austin  ( JoMan  &  Gilbert,  1886).  Rio  Grande 
in  New  Mexico  (as  Ceratichthya  aterleitia,  Synopsis).  Rio  San  Juan,  Cadereita,  New  Leon  (as 
Ceratichthya  taaHvaliaj  Synopsis).  The  type  of  C.  aterletua  (U.  S.  N.  M.  No.  16973)  is  a  single 
specimen  about  3  inches  long  and  in  good  condition.    Head,  4;  depth,  5;  eye,  if;  snouts  2^. 

80.  Hybopaia  asativalia  marconia  J.  &  G.     Rio  San  Marcos  at  San  Marcos  (types)  and  Rio  Comal 

at  New  Braunfels  (Jordan  &,  Gilbert,  1886).  San  Marcos  River  at  San  Marcos  and  Guadalupe 
River  at  New  Braunfels  (Evermann,  1892).    Probably  identical  with  H.  cBativalia. 

81.  SemotUuB  atromaculatoa  (Mitch.).    Twenty  miles  west  of  the  Choctaw  Agency  (as  Leucoaomua 

incraaaatua  types,  Girard,  1856,  and  Girard,  1858,  pi.  LXi,  figs.  1-6).  Antelope  Creek,  Arkansas 
(as  Letkcoaomua  palUdua  types,  Girard,  1856.  and  Girard,  1858,  pi.  LXi,  figs.  6-10). 

82.  Stypodon  aignifer  Garman.    Parras,  Coahuila  (type,  GarmaUj  1881). 

83.  Leuciacua  nigreacena  (Grd.).    Rio  Mimbres,  tributary  of  Lake  Guzman  (not  the  Gila)  (as  Gila 

pulcheUa  types,  Baird  &■  Girard,  1854).  Chihuahua  River  and  tributaries  (as  Tigoma  pulchra 
types,  Girard,  1856,  and  Girard,  1859,  pi.  xxxii,  figs.  5-8).  Rio  Mimbres,  tributary  of  Lake 
Guzman,  Mexico  (as  Tigoma  pulchelUty  Girard,  1856,  and  Girard,  1859,  pi.  xxxi,  figs.  5-8). 
Sangre  deChristo  Pass,  from  a  tributary  of  the  Rio  Grande  (as  Clinoatomua  pandora  types. 
Cope,  1872).  Rio  Grande,  mouth  of  the  Rio  Hondo,  and  Rio  Grande  near  San  Ildefonso, 
N.  Mex.  (as  Gila  pandoraj  Cope  &  Yarrow,  1875).  Chihuahua  River  (as  Squaliva  pulcher^ 
Synopsis).  Lake  Guzman  (as  Squaliua  pulchellua,  Synopsis).  Rio  Grande  at  Del  Norte  and 
Alamosa,  Colo.,  and  Rio  Conejos  near  Alamosa  (as  Leuciscus  pulcher^  Jordan,  1891).  Rio  de 
Acama,  N.  Mex.  (as  Gila  gula  types,  Cope  &  Yarrow,  1875).  Rio  Grande  at  Loma,  Colo,  (as 
Gila  egregiay  Cope  &  Yarrow,  1875).  Boca  Grande  and  Janos  River  (as  Tigoma  nigreacena  types, 
Girard,  1856,  and  Girard,  1859,  pi.  xxxii,  figs.  1-4).  Parras,  Coahuila  (as  Cheonda  nigreacena, 
Garman,  1881).  An  examination  of  the  original  description  and  a  study  and  comparison 
of  the  types  of  these  various  nominal  species  named  above  convinces  us  that  the  synonymy 
should  stand  as  here  given.  In  the  following  table  we  give  measurements  and  other  data 
drawn  f^om  the  material  now  in  the  National  Museum. 


Nominal  Bi>eoies. 


Qila  pnlcheUa,  types 

Tigoma  polohra,  types — 

Tigoma  nigrescenB,  types. 


Oilaegregia 

Gila  pandora,  typea. 


U.  S.  N. 
M.No. 


283 

233 

227 

227 

228 

228 

228 

219 

220 

220 

15800 

15800 

15084 

16084 

15084 

15084 

41028 

41628 


Total 
length. 


Head  in 
length. 


Inehet. 
6J 


6| 


4 
4 

H 

?* 
3t 

4 

3« 
4 

4 

H 

4 


Depth 

in 
length. 


3 
4 

4 

4 

? 

4 

31 

4 
4 

4 


Eye 

in 

head. 


Snont 

in 
head. 


3 

41 

4 


4 
4 

P 

5i 


H 


Dorsal. 


I,  9 

.1.  9 

I,  8 

1,  8 

I.  8 

I,  8 

I,  8 

I,  9 

I.  9 

I,  9 

I.  8 

I,  8 

I,  8 


Anal. 


I,  8 
1,  8 


I,  8 

I,  8 

I,  8 

I.  8 

I,  8 

I,  8 

I,  8 

I.  8 

I.  8 

I,  8 

I,  8 

1.  8 


I,  8 
I,  8 


Scales. 


lft-67-7 
16-7^-9 


20-70-0 

ii^io 


17-67-8 

17-67-8 

17-68-9 

16-64-8 

16-69-8 

17-67-10 

17-63-10 

16-63-10 

16.4)0-8 

17-65-8 


I,  8     I,  8  ;  17-64-11 


Locality. 


Rio  Mimbres. 

Do. 
Rk)  Chihuahua. 

Do. 

Do. 

Do. 

Do. 
Rio  Janos. 
Boca  Grande. 

Do. 
San  ndefonao. 

Do. 
Rio  Hondo,  N.  Hex. 

Do. 

Do. 

Do. 
Rio  Grande  at  Del 
Korte,  Colo. 

Do. 
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^  This  is  a  very  variable  species,  a  fkct  shown  not  only  by  the  several  nominal  species 
which  we  have  uoited  in  the  above  synonymy,  but  }48  well  by  the  lUflferent  imlivitluaU  of  any 
one  of  the  types.  However,  as  shown  in  the  table,  the  variations  are,  chiefly  a  least,  in  parls 
which  in  thisgionp  are  not  of  value  for  purposes  of  olassiAoatlou.  The  sise  anil  number 
of  the  scales  have  heretofore  been  useil  for  this  purpo^,  but,  as  may  bo  seen,  the  variation 
in  sqnamation  among  the  ind^ividnals  of  any  one  of  the  type^  for  example,  Tigoma  imitthm^ 
is  as  great  as  among  the  types  of  the  several  nominal  species.  We  have  not  been  able  to 
find  the  types  of  GUa  ^sla,  which  probably  also  belongs  here. 

84.  Iieaciacas  consperaos  ^Garman).    Naxaa  River,  Coahuila(as  GUa  coa«por«a  ty po,  QarmaUi  1881), 

Saltillo,  Coahnila  (as  f  CAson«to  mode9t4t  types,  Garman,  1881). 

85.  Opaopasodaa  oscnla  Evermann.    Neches  River  and  Long  Lake  near  Palestine.    Huflfalo  BayoU| 

Sims  Bayou,  and  Kilpers  Pond  near  Houston.  Dickinson  Bayou  at  Nifholstono  (types, 
Evermann,  1892). 

86.  Noftemigoiias  chrysoleacaa  (Mitchill).     Rio  Seco,  a  tributivry  of  the  Rio  Nuooes  (as  LuMlui 

aeco  types,  Girard,  1^6,  and  Girard,  1858).    Dry  Creek  near  Victoria  (as  LuxMim  lepionomM 
types,  Girard,  1856,  and  Girard,  1859,  pi.  xix,  figs.  9-1:2).    Brownsville  (Jordan,  1878). 
'  Neches  River,  Long  Lake,  and  Trinity  River  near  Palestine.    Sims  Bayou,  Kilper's  Ponds 

and  Big  White  Oak  Bayou  near  Houston.  Dickinson  Bi^ou  near  Dickinson  (Kvermaun, 
1892).  Fulton  Creek  near  Creswell  (Coate).  The  type  of  LuxUu$  lepU>9omu9  is  4^  inches  long 
(U.  8.  N.  M.  No.  61)  and  is  very  meUow.    It  does  not  differ  £h>m  Xoi9migonui  ohry$ol99MU9* 

X.— CHARACIinDiB.     THB  CHARACZN8. 

87.  Tetragonopterus  argentatoa  (B.  &  G.).    Upper  tributaries  of  the  Rio  Nueces  (as   Atiganax 

argentatus  types,  Baird  &,  Girard,  1854).  Rio  Nueces,  Rio  Loona,  Rio  Sabiiml,  month  of  the 
Rio  Grande,  Zoqnico,  Comanche  Springs,  Elm  Creek,  Turkey  Oi'eek,  San  Felipe,  Devil  River, 
and  Brownsville  (as  A8iyanax  argentatM^  Girard,  1859,  pi*  viii,  ligs,  5<^). 

XI.--HIODOerTID.S.     THB  MOON-BTBa. 

88.  Hiodon  aloaoides  (Raf.).    Red. River  at  Fulton,  Ark.  (Jordan  Ck  Gilbert,  1888)* 

Xn.— ELOPID2].    THB  BIG^BTBD  HBRRXKOMI. 

89.  Megalops  atlantioua  G.  Sl  V.    Galveston  (Jordan  «&  Gilbert.  188:1). 

Xin.~CLnPBID.S.    THB  HBRRINaS. 

90.  Clapea  chrysochloris  (Raf.).    Red  River  at  Fulton,  Ark.,  and  GalvesUm  (Jo^Un  <k  (Hlbort, 

1882  and  1886). 

91.  Harengiila  arcuata   (Jenyns).    Nine  specimens  firom  Galveston  and  Corpus  Christi.     TUpM 

humeralU  Cnv.  d^Val.  and  Harengula  pensaoola  Goode&  Bean  seem  to  bo  ideutieal  with  this 
species. 

92.  Opiflthonema  thriasa  (Osbeck).    Galveston  (Jordan  &  Gilbert,  1882). 

93.  Brevoortia  tyrazmua  patronua  Goode.    Brazos  Santiago  (as  livevoortia  patroHUt  typeS)  GoodOp 

1878).  Galveston  (Jordan  &  Gilbert,  1882).  One  young  specimen  obtained  by  us  lit  Gal- 
veston. The  differences  said  to  distinguish  the  Gulf  menhaden  itom  the  oomumn  form  am 
not  of  great  valne.  Our  specimen  shows  no  differences  in  the  soalos,  but  the  Uus  are  a  ttifio 
larger  or  longer  than  in  specimens  of  the  same  sise  fVom  further  north. 

94.  Dorosoma  cepedianum  (Le  8.).    Galveston  (Jordan  d&  (iilbort,  IHMi).     Red  River  ftt  Fulton, 

Ark.,  and  Rio  Comal  at  New  Brannfels  (Jordan  dt  Gilbert,  1886).  This  worthless  fish  wae 
very  abundant  in  Long  Lake  near  Magnolia  Point  and  in  Kilper's  Ponds  at  HoustoHi 

XIV.— BNORAULZD2B.    THB  ANCHOVZB8. 

* 

95.  Stolephorus  broivni  (Gmelin).    Anckovy,    The  collection  made  at  Galveston  contains  seven  speci- 

mens of  this  species. 

96.  Stolephorus  mitohilli  (C.  6l  V.).    Galveston  (Jordan  4c  Gilbert,  1882).    A  few  specimens  taken 

at  Gkklveston,  Corpus  Christt,  and  in  Dickinson  Bayon. 
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XV.— SCOPBLIDA.    THE  SCOPBLIDS. 

97.  Ssrhodua  foBtena  (L.).    Texas  coast  (as  Saurus  mexioanu»f  Girard,  1859).    Two  specimens  from 

Galveston — one  4  inches  long,  t^lilcb  does  not  fully  agree  with  the  description  of  S.  /cetenB- 
Head,  4^ ;  depth,  7i ;  eye,  4^ ;  dorsal,  11 ;  anal,  14.  Scales  before  dorsal  aboat  25 ;  lateral 
line,  64 ;  oblique  series  between  lateral  line  and  origin  of  dorsal,  5. 

XVL— SALMONIDJQ.    THE  SALMON  FABflLT. 

98.  Salmo  mykiss  spiltiras  Cope.    Sangre  de  Christo  Pass,  in  Colorado,  from  one  of  the  sources  of 

the  Rio  Grande  (as  Salmo  apiluriM  types,  Cope,  1872).  Utah  Creek,  and  at  Sangre  de  Christo 
Pass,  a  tributary  to  the  Rio  Grande  (as  Salar  virginalis  types,  Girard,  1856,  and  Girard,  1858, 
pi.  Lxxiii,  figs.  1-4).  Brazos  River,  one  of  the  principal  tributaries  of  the  Chama  (as 
Salmo  spiluruSf  Cope  &.  Yarrow,  1875).  Fort  Garland,  Colorado;  Rio  Grande,  Colorado; 
Costilla,  Rio  Taos,  Rio  Chama,  and  near  San  Ildefonso,  New  Mexico  (as  Salmo  pleuriticuSf 
Cope  &  Yarrow,  1875).  Rio  Grande  (as  Salmo  spilurua  and  Salmo  apilurua  pleuriticusy  Syn- 
opsis). Brazos  River,  New  Mexico,  (as  Salmo  spilarus.  Bean,  1883).  Mountain  streams  of  the 
Upper  Rio  Grande  basin  (Jordan  &  Gilbert,  1883).  Streams  of  the  Sierra  Madre  of  Mexico  at 
an  elevation  of  between  7,0(X)  and  8,000  feet,  in  the  southern  part  of  Chihuahua,  near  the 
southern  boundaries  of  Durango  and  Sinaloa  (as  Salm^  purpuratusj  Cope>  1888,  and  Bean, 
1888).  Rio  Grande  (Forest  and  Stream,  1877).  Limpia,  Devil  River,  San  Felipe  Springs,  and 
^  headwater^  of  the  Canadian  River,  Texas,  and  Rio  Bonito,  New  Mexico  (as  Salmo  fontinaliaf 
Forest  and  Stream,  1878).  Cope's  type  of  Salmo  apilurus  (U.  S.  N.  M.  No.  17067)  is  about  18 
inches  long  and  in  good  condition.  It  is  labeled  as  from  the  Rio  Brazos,  New  Mexico,  which 
is  probably  incorrect,  as  Cope  states  the  types  came  from  Sangre  de  Christo  Pass,  Colorado. 
The  trout  mentioned  in  the  Pacific  Railroad  Reports  by  Lieut.  Marshall  as  occurring  in  the 
upper  waters  of  the  Sacramento  (a  tributary  of  the  Pecos)  and  in  the  upper  waters  of  the 
Colorado  and  Brazos  rivers  was  of  course  this  trout  if  trout  at  all.  As  no  collecting  has  been 
done  in  that  region  since  1854,  these  early  reports  have  not  been  verified.  The  distribution 
of  the  trout  of  the  Rio  Grande  basin  furnishes  a  very  interesting  and  proper  sabjeot  for 
investigation. 

XVn.— C7PRINODONTID2I.  THE  C7PRINODONTS. 

99.  Cyprinodon  variegatus  I^c^p^de.    Brackish  waters  of  Indianola  (as  Cyprinodon  g%bho&u8  types, 

Baird  &,  Girard,  1853,  and  Girard,  1859,  pi.  xxxviii,  figs.  1-7).  Leon  Springs,  Rio  Grande 
del  Norte  (as  Cyprinodon  bovinus  types,  Baird  &  Girard,  1853,  Girard,  1859,  pi.  xxxvii,  figs. 
12-18,  and  Synopsis).  Chihuahua  River  (as  Cyprinodon  eximius  types,  Girard,  1859,  and 
Synopsis).  Brownsville  (Jordan,  1878).  Indianola  (as  Cyprinodon  gibboaua,  Synopsis). 
Galveston  Bay,  Dickinson  Bayou,  and  Corpus  Christi  (Evermann,  1892). 

100.  Cyprinodon  latifasciatua  Garman.    Spring  near  Parras,  Coahuila  (type,  Garman,  1881). 

101.  Cyprinodon  elegana  B.  &  G.  Rio  Grande  del  Norte  (types,  Baird  &  Girard,  1853),  and  Comanche 

Springs,  Rio  Grande  del  Norte  (Girard,  1859,  pi.  xxxviii,  figs.  1-7).  These  two  references 
are  evidently  to  one  and  the  same  locality,  and  to  the  same  specimens. 

102.  Adinla  multifaaciata  Grd.     Galveston,  St.  Joseph  Island,  and  Indianola  (types  of  genus  and 

species,  Girard,  1859&,  and  pi.  xxxviii,  figs.  12-14,  Girard,  1859,  as  the  female  of  Limia 
pceciloides).  Coast  of  Texas,  ascending  streams;  our  specimens  from  the  Rio  Grande  (as 
Fundulu8  adinia,  nom.  sp.  nov..  Synopsis).    Galveston  (as  Fundulus  xenicuSf  Evermann,  1892). 

103.  FonduluB  pallidus  Evermann.     Galveston  Bay,  near  Swan  Lake  (type,  Evermann,  1892,  pL 

XXXV,  fig.  2). 

104.  FnnduluB  aimilis  (B.  &  G.).    Brackish  waters  in  the  vicinity  of  Indianola  (as  Hydrargyra 

8imili8  types,  Baird  &  Girard,  1853,  and  Girard,  1859,  pi.  xxxv,  figs.  1-^).  Brownsville 
(as  Hydrargyna  similiSy  Jordan,  1878).  Galveston  (Jordan  &,  Gilbert,  1882).  Galveston  and 
Corpus  Christi  (Evermann,  1392). 

105.  Fondulns  zebrinua  J.  &  G.    ''Between  Fort  Defiance  and  Fort  Union,  New  Mexico''  (as  Myd- 
rar^)pjLj^a,  Girard,  18596).    Brownsville  (as  Fundulus  zebra,  Jordan,  1878).  (Toiton  and' 
"Spring  creeks  near  CresWeli  (Coate)>^>~^  "^ 

106.  Fondulua  diaphanua  (Ue  S.).    Comanche  Cre^k,  Mason  County  (Cope,  1880). 
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107.  Fandalua  heteroclitUB  grandis  B.  &  G.     Brackish  waters  in  the  vicinity  of  Indianola  (m 

f'unduluB  grandia  types,  Baird  &  Girard,  1853,  and  Girard  1859,  pi.  xxxvi).  Brownsville 
(Jordan,  1878).  Dickinson  Bayou  atNicholstone,  Galveston  Bay,  and  Corpus  Christ!  (Ever- 
maun,  1892). 

108.  Zygonectes  fonduloides  Evermann.  Dickinson  Bayou  near  Dickinson  (types,  Evermann,  1892, 

pi.  XXXV,  fig.  3). 

109.  Zygonectea  pulvereua  Evermann.     Dickinson  Bayou  near  Dickinson,  Buffalo  Bayou  near 

Houston,  and  Oso  Creek  near  Corpus  Christi  (types,  Everipann,  L892,  pi.  xxxYi,  fig.  1). 

110.  Zygonectea  jenkinai  Evermann.    Dickinson  Bayou  near  Diclcinson  and  Galveston  Bay  (types, 

Evermann,  1892,  pi.  xxxvi,  fig.  2). 
HI.  Zygonectea  notatua  (Raf.).  Trinity  River  at  Fort  Worth  (Cope,  1880).  Red  River  at  Fulton, 
Ark.,  Sabine  River  at  Long  view,  Rio  Lampastis  at  Belton,  Trinity  River  at  Dallas,  and 
Rio  Colorado  at  Austin  (Jordan  &.  Gilbert,  1886).  Neches  River  east  of  Palestine,  Lonjg 
Lake  and  Trinity  River  at  Magnolia  Point,  Buffalo  and  Big  White  Oak  bayous  at  Houston, 
and  San  Antonio  Springs  at  San  Antonio  (Evermann,  1892). 

112.  Zygoneotea  eacambiae  Bollman.    Pond  on  bank  of  Trinity  River  at  Magnolia  Point  (Evermann, 

1892). 

113.  laaoanla  ▼enuata  (Grd.).    Indianola  (as  Limia  venuaia  type,  Girard,  1859,  pi.  xxxix,  figs. 

20-23;  and  as  Lucania  venusUi,  gen.  nov.,  18596).  Matamoras  (as  Luoania  affinU  types, 
Girard,  18596).    Indianola  (Synopsis). 

114.  Lncania  parva  (B.  &  G.).    Sims  Bayou  near  Houston,  Dickinson  Bayou  near  Dickinson,  San 

Antonio  Springs  at  San  Antonio,  and  Corpus  Christi  (Evermann,  1892). 

115.  Oambaaia  afBnia  (B.  &  G.).    Rio  Medina  and  Rio  Salado  (as  Heterandria  ajfinis  types,  Baird 

&  Girard,  1853,  and  as  Gambueia  affinia,  Girard,  1859,  pi.  xxxix,  figs.  12-15).  ''Inhabits 
the  hydrographic  basin  of  the  Rio  Nueces ;  specimens  were  collected  in  the  Rio  Sabinal, 
Rio  Leona,  Rio  Nueces,  and  Elm  Creek''  (as  Heterandria  patruelis  types,  Baird  &  Girard, 
1853).  Rio  Sabinal,  Rio  Leona,  Rio  Nueces,  Elm  Creek,  and  Turkey  Creek  {&6  GambuHa 
patruelia,  Girard,  1859,  pi.  xxxix,  figs.  1-7).  LeonaandComancheSpriugs,  valley  of  the  Rio 
Grande  del  Norte  (as  Heterandria  nobilis  types,  Baird  &  Girard,  1853),  and  Leon's  Spring, 
Comanche  Spring,  and  Zoquito  (Girard,  1859,  pi.  xxxix,  figs.  8-11).  Upper  affluents  of 
the  Rio  Nueces.  Rio  Leona,  Rio  Blanco,  and  Rio  Seco  (Girard,  18596).  Matamoras  (as 
Gambuaia  gracilis  types,  Girard,  18596,  and  as  Gamhuaia  humilia,  nom.  sp.  nov.  GUnther, 
1866).  Trinity  River  at  Fort  Worth  (as  Zygonectea  brachypteraa  types,  Cope,  1880).  Trinity 
River  ( as  Zygonectea  brachypter ua,  Synopsis) .  Gal ves ton  (Jordan  &,  Gilbert,  1882) .  Red  River 
at  Fulton,  Ark.,  Sabine  River  at  Longview,  Trinity  River  at  Dallas,  Rio  Lampasas  at 
Belton,  Rio  Colorado  at  Austin,  Rio  San  Marcos  at  San  Marcos,  and  Rio  Comal  at  New 
Braunfels  (Jordan  &  Gilbert,  1886).  Rio  San  Diego,  one  of  the  affluents  of  the  Rio  San  Juan, 
near  Cadereita,  New  Leon  (as  Gambtiaia  apecioaa  types,  Girard,  18596).  Chihuahua  River  (as 
6aiii6tt«ta  aenilia  types,  Girard,  18596,  and  Synopsis).  Upper  affluents  of  the  Rio  Nueces, 
Rio  Leona,  Rio  Blanco,  and  Rio  Seco  (Girard,  18596).  San  Pedro  Creek  and  Dry  Creek  near 
Victoria  (as  Gambuaia  affinia,  Girard,  18596).  Comanche  Spring  (as  Gambuaia  nobilia,  Girard, 
18596).  Neches  River  east  of  Palestine,  Trinity  River  and  Long  Lake  at  Magnolia  Point, 
Buffalo  Bayou,  Hunter  Creek,  Kilper's  Ponds,  Big  White  Oak  Bayou,  and  Sims  Bayou  near 
Houston,  Dickinson  Bayou  near  Dickinson,  San  Antonio  Springs  at  San  Antonio,  Comal 
Creek  at  New  Braunfels,  and  Rio  San  Marcos  at  San  Marcos  (Evermann,  1892).  Strict 
adherence  to  the  A.  O.  U.  rule  of  priority  requires  that  the  specific  name  affinia  be  applied 
to  this  fish. 

116.  ICollieneaia  latipinna  Le  S.    Brownsville  and  Fort  Brown  (as  Pcddlia  lineolata  types,  Girard, 

1859,  pi.  XXXV,  figs.  9-11,  and  Girard,  18596).  Indianola  (as  lAmia  pceciloidea  types,  Girard, 
1859,  pi.  XXXVIII,  figs  8-14,  and  Girard,  18596).  ''Common  about  Matamoras,  where  it 
was  collected  by  the  late  L.  Berlandler,  whose  collection  has  since  been  purchased  by 
Lieut.  D.  N.  Couch,  a  lover  and  cultivator  of  natural  sciences"  (as  Limia  matamorenaia 
types,  Girard,  18596).  Lagoon  at  Palo  Alto,  Mexico  (as  Limia  formoaa  types,  Girard,  18596). 
Galveston  (Girard,  18596,  and  Jordan  &  Gilbert,  1882).  Corpus  Christi,  Galveston,  Dickin- 
son Bayou  at  Nicholstone,  and  Hunter  Creek  near  Houston  (Evermann,  1892).  Hunter 
Creek  is  a  clear,  cold  fresh- water  stream,  and  the  occurrence  of  this  brackish-water  species 
there  must  be  regarded  as  very  uuusual. 
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117.  PcBcilia  oouohiaaa  (6rd.).    Rio  San  Jaan  at  Cadereta  [Cadereita]  and  Monterey,  in  the  province 

of  New  Leon  (as  Limia  couehiana  types,  Girard,  18596). 

XVm.— BSOCIDiB.    THB  PIKES. 

118.  Luciua  vermioiilatUB  (Le  S.).    Six  specimens  from  the  Neohes  River,  14  miles  east  of  Palestine, 

and  one  from  the  Trinity  River  at  Magnolia  Point. 

ZIZ;— MURiBNZDiB.    THB  MXTRJBNAS. 

119.  Oymnothorax  ooellatua  nigromarginatua  (Grd.).    St.  Joseph  Island  (as  Keomurtena  nigramar- 

ginata  type,  Girard,  1859,  pi.  xu). 


120.  Mjrrophia  ponctatua  Latken.    Galveston  (as  Myrophis  lumbrious  types,  Jordan  &,  Gilbert, 

1882).  We  obtained  one  very  yonug  specimen  pf  this  species  at  Galveston  and  another  at 
Corpus  Christi. 

XZI.— MXTILSINBSOCIOiB. 

121.  Neoconger  mucronatua  Grd.    St.  Joseph  Island  (type,  Girard,  1859). 

ZZn.— ANGITILLID^S.    THE  TRITE  EELS. 

122.  Angnilla  ohry83rpa  Raf.    Mouth  of  the  Rio  Grande  and  Matamoras  (as  Anguilla  tyrannus  type, 

Girard,  1859,  pi.  xl).  ''Three  specimens  from  near  Santa  Fe,  N.  Mex."  (as  Anguilla  tyrannuB, 
Cope  &.  Yarrow,  1875).  Rio  Colorado  at  Austin  and  Rio  San  Marcos  at  San  Maccos  (as 
Anguilla  anguilla  roetrataf  Jordan  &  'Gilbert,  1886).  The  specimen  obtained  by  Jordan  &, 
Gilbert  at  San  Marcos  is  a  large  individual,  32  inches  long  (U.  S.  N.  M.  No.  36512). 

XXm.— SC0MBERE80CZD2I. 

123.  TyloBunia  longiroatria  (Mitchill).    Brazos  and  St.  Joseph  Island  (as  Belone  scrutator  types, 

Girard,  1859,  pi;  xiii).  Galveston  (Jordan  &  Gilbert,  1882).  Also,  obtained  by  us  at 
Galveston. 

124.  Hemirhamphua  oniiiaaoiataa  Ranzani.    Half  beak,    Galveston  (Jordan  &  Gilbert,  1882). 


125.  Slphoatoma  floridae  J.  &  G.  Florida  Pipefish.  This  appears  to  be  an  abondant  species  at 
Corpus  Christi,  and  the  collection  contains  numerous  specimens  from  that  part  of  the  bay 
near  Shamrock  Point  on  Mustang  Island.  Measurements  of  12  specimens,  all  from  this 
place,  are  given  in  the  following  table: 


Dorsal 
rings. 

Body 
rings. 

Dorsal 
rays. 

Head. 
6 

Snout 
in  head. 

Sex 

17+32 

32 

Female. 

1+6 

17+32 

30 

6 

if 

Male. 

l+«^ 

17+32  . 

30 

6 

11 

Female. 

1+fr- 

17+32 

30 

5? 

1| 

Female. 

1+6* 

17+32 

30 

l| 

Male. 

1+6 

17+82 

30 

If 

Female. 

1+6 

17+32 

Male. 

*    1    ^^ 

1+6 

17+82 

82 

]| 

Male. 

1+6 

17+82 

32 

6  - 

*i . 

Male. 

1+6 

17+82 

30 

6| 

Male. 

1+6 

17+82 

33 

1 

Female. 

1+6 

174^32 

32 

*s 

Female. 

It  will  be  seen  that  these  agree  perfectly  with  Prof.  Swain's  description  of  this  species 
(Proc.  U.  S.  N.  M.  1882,  312),  except  that  the  number  of  dorsal  rays  is  three  to  Ave  greater 
in  every  case. 
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loniaiann  (GlintliM-^,  £4Ni«mhmi  iSj^M/A.  A  $|MN^im<m  ($  ilK^lM>•  ItNijit  fhnwi  I^vimk 
too  Bay,  a  smaller  one  ftiutt  Diekinaon  Ba^ou  in  bra^kUh  tr«liMr«  anU  an^DiiMr  ^unall  ^Mi«^  iVvma 
Cofpas  Cbristi. 

foacvm  iSUM«r^.  CMi»aii  P^lM«  Elervn  «|MHnaMia»  IVmu  iNo^w*  ChH«%l» 
measurements  and  other  dsia  of  which  are  |(iTen  in  Ihe  IV^loxi  iiiK  lab)^  If  lhi»  i^lenlitlea^ 
tion  be  eonect  the  known  range  of  this  eomuon  species  af  |»i|iedsh  is  cottsidetahl^'  e:Ktou4e4 
to  the  sonthward. 


'  SJJ^     H?S?^    R^^   '  H«^^    I^P**»^      Sf  li'** 


16-31 

31 

7 

3^ 

13 

16>31 

3-5 

34 

14 

16-^1 

4^ 

33 

17 

lC-31 

4-3 

30 

7| 

.    l^i 

16^1 

4-4 

33 

7 

" 

1<^1 

4-4 

.      34 

1    13 

16-34 

4-4 

34 

^ 

m 

16-31 

4-4 

31 

7| 

1? 

16-31 

4-4 

31 

7{ 

17 

16-31 

5-3 

31 

K 

lfr-3a 

1 
1 

4-4 

31 

n 

151 

a 
s 


I 


S«^x. 


IVv 
iHv 

IXk 


XZT.— BCaOILIDiB.    TRB    MtJZiLBTft, 

128.  MngU  cephalua  L.    Striped  Afallet,    St.  Joseph  Island,  ladiauula,  Hraioa  Hautiafffii  Ilraiioii)  aud 

Galveston  (as  Mugil  heHandieri  types,  Qirard,  1859,  pi.  x,  Ags.  1-4).    (ialvtvituti  (as  M^ffil 
aXbiUa,  Jordan  &  Gilberti  1882).    Common  both  at  Qalveston  and  (Corpus  Christl. 

■  * 

ZXVI.— ATHBRZNIDJ3.    THB  aiLVfiRSZDBa 

129.  Labldesthes  slooaluB  (Cope).    Skipjack,  -This  Ash  has  boon  found  In  Tozimonly  lii  Long  Lako 

near  Magnolia  Point,  where  we  found  seven  specimens. 

130.  Menldia  vagrans  (Goods  &,  Bean).    Silverfide,    (Galveston  (Jordan  &  Oilborti  1H83). 

131.  Menldia  peninsulas  (Goods  &,  Beau).    SilvwBide,    This  spooios  was  nbtaluod  by  us  at  (Uirpuii 

Christl,  Galveston,  and  Dickinson  Bayou.    Seventeen  speciuiens  ft:om  Corpus  Christl  givs 
the  following  measurements : 


Head. 

Depth. 
5 

Eye. 
8 

Doraal. 

A  mil. 
1-lfl 

KoaImi. 
38 

4i 

IV-l.  8 

.^ 

5 

8 

IV-l 

.8 

1-16 

88 

6 
5 

3 
8 

V-1 
IV-l 

8 

l-lft 
1-lfi 

38 

6 

8 

IV-l 

9 

M7 

38 

H 

8 

IV-l 

ft 

1-17 

88 

6 

8 

f-1 

8 

1-10 

88 

5 

8 

IV-l, 

0 

1-17 

:t8 

5 

8 

IV-l, 

» 

1-17 

»8 

5 

8 

IV-l 

0 

1-lfi 

HH 

S 

3 

f-1 

9 

1  Ifi 

80 

5 

3 

V-1 

r« 

Mfi 

»8 

H 

3 

V-1 

8 

1  12f 

88 

V 

3 

V-I 

9 

1  1ft 

afi 

4i 

n 

8 

v-1. 

8 

1  lA 

80  or  87 

8 

v-1 

8 

1-16 

:(9 

V 

3 

v-1 

,9 

1-17 

88 

no 
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Eleven  specimens  from  Galveston  give  the  following  measurements: 


Head. 

Depth. 

Eye. 

I 

^ 

3 
3 

4 

3 

5 

3 

5 

3 

H 

5 

3 

H 

3 

5 

3 

H 

3 

H 

3 

5 

3 

I>oraal. 

Anal. 
1-16 

Scales. 
38 

V-I.8 

V-I,8 

1-16 

35 

V-T,8 

1-16 

38 

V-I.8 

1-18 

38 

V-I,9 

1-16 

38 

V-I,9 

1-16 

38 

IV-I,9 

1-15 

35 

V-1, 10 

1-17 

37 

IV-I.8 

1-15 

32or33 

IV-I,8 

1-15 

35 

1V-I,8 

1-15 

38 

Nine  specimens  from  Dickinson  Bayou  give  the  following  measurements! 


Heail. 

Depth. 

Eye. 

Dorsal. 

Anal. 

Scales. 

5 

3 

M,8 

1-17 

38 

5 

3 

IV-I.8 

1-17 

35 

6 

3 

IV-I,8 

1-ltt 

35 

51 

3 

IV-I,9 

1-16 

38? 

51 

3 

IV-I,9 

1-17 

38r 

5I 

3 

IV-I,8 

1-17 

38 

5 

3 

IV-I,9 

1-17 

38 

5 

3 

IV-I,8 

1-17 

38 

5 

3 

IV-I,8 

1-17 

38 

From  this  table  it  will  be  seen  that  the  dorsal-fin  formula  is  usually  iv-i,  8  or  9 ;  or  v-i,  8 
or  9;  never  vi-i,  8  or  9,  as  given,  in  the  original  description  of  this  species. 

XXVn.~POL7NEMIDJE!.    THE  THREADFINS. 

132.  Polynemua  octonemuB  Grd.  Threadfin.    Brazos  Santiago  and  Qalveston  (types,  Girard,  1869,  pi. 
X,  figs.  5-9). 


133.  Triohitima  leptums  L.    Silver  Eel;   fTairtail.    St.  Joseph  Island  and  Brazos  Santiago  (Girard, 

1859).    Galveston  (Jordan  &  Gilbert,  1882).    One  specimen  seen  by  us  at  Galveston. 

ZXIX.— CARANaiD.SI.    THE  PILOT-FISHES. 

134.  Caranz  hippoB  (L.).    Horse  CrevalU.    Brazos  Santiago,  mouth  of  Rio  Grande  (as  Caran^iM  mou- 

lenius  types,  Girard^,  1859,  pi.  xi,  figs.  1-3). 

135.  Vomer  setipinniB  (Mitchill).    Horsefish,    Brazos  Santiago  (Girard,  1859,  pi.  xi,  fig.  8).    Ob- 

tained by  us  at  Galveston,  where  it  does  not  appear  to  be  uncommon. 

136.  Selene  vomer  (L.).    Moonfish.    Matamoras  (as  Jr^yrdosus  capi^am,  Girard,  1859,  pi.  xi,  fig.  7). 

137.  ChloroBCombruB  chryBuruB  (L.).    St.  Joseph  Island  (as  Chloroscomhrus  caribhcuue  types,  Girard, 

1859,  pi.  XI,  fig.  6).    Found  by  us  at  Galveston  and  Corpus  Christi. 

138.  TrachynotuB  oarolinuB  (L.).     Common  'Pompano.    St.   Joseph  Island  (as  Doliodon  carolinuSf 

Girard,  1859,  pi.  xi,  ^g.  4).  Several  small  specimens  from  Galveston,  the  largest  about  7 
inches  long.    Head,  3i;  depth,  2i;  D.  vi-i,  24;  A.  ii-i,  23. 

139.  Oligoplitea  BauroB  (Bloch  &.  Schneider).    Leather-jacket;  Runner,    St.  Joseph  Island  (as  Chor- 

inemus  lanceolatue  types,  Girard,  1859,  pi.  xi,  fig.  5).  Taken  by  us  at  Dickinson  Bayou, 
Galveston,  and  Corpus  Christi. 

ZXZ.— APHREDODERID2.  THE  PIRATE  PERCHES. 

140.  AphredoderuB  aayanuB  (Gilliams).    Pirate  Perch.    One  specimen  from  Neohes  River  near  Pal- 

estine, 47  from  Sims  Bayou  near  Houston,  1  from  Hunter  Creek,  and  5  from  Buffalo  Bayou 
at  Houston.  The  examples  from  Sims  Bayou  are  unusually  large,  many  of  them  being  not 
less  than  3i  inches  long. 
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J43.. 'Pamocns  jmnnUaiB  Baf.  Ontpfm^;  '' iSae-0>toi/.''  l^n^  Lake  and  Trinity  RiT«r  at  HagfnoKa 
Point,  NeoheK  Brv^er  oast  of  Palestine,  Knft'alo  Bayou  at  Honnton.  and  Thiiiean  Lake  and 
other  ponds  near  the  month  of  the  Trinity  River,  from  which  it  ib  hrought  to  the  Homtmi 
macket. 

^aaaaaoB  -upaiuirteii  (Lac . ) .  Cdlitio  Boss :  *  *  Soo^th-laii. ' '  This  species  is  brongh  t  to  the  H  on«ton 
market  in  oanaideiable  nnmbeiB  from  fisn  Jacinto  River  at  Lynch bnr^.  Both  this  and  the 
crappie  are  known  hereae  '*  aao-a^lait/'  Taken  aleo  by  Jordan  ^  Gilbert  in  ^ed  River  at 
Folton^  Ark. 

rhi Iiijlliiii  jLiiliwiiii  (C   a    T  i      Warmmtth:   '' f^ffh-effe.''     I..eon  River,  Rio  Medina.  Pry 

Creek,  and  Ban  Pedro  Oreek  (as  OoTlierve  meiUmoftH  types.  Girard,  1857,  and  Girard,  IftSlB, 
pLni^  Bio  LanqiaBas  at  BelUm  (Jordan  ^-.  Gilbert,  1^80).  IxiBfc  Lake,  Trinity  River, 
mad  Neches  River  sear  PaleBttne.  Rig  White  Oak  Bayou ,  -fiims  Ba  yon .  Kilper's  Ponds,  Rnnter 
Creek,  and  Hnffiklo  Rayon  Bear  HeoAton.  iSan  Jacinto  River  nt  Lynch  berg,  from  which  it  1« 
broQ^t  to  the  fioneton  mnket.     DickinflOTi  Bayou  near  IHckinson. 

T^^MMMMt  I  yjMMHwtt  'Rgf  Bime-^poUed  fktnimh.  Tributary  of  Gypsmu  Oreek.  headwaters  of  the 
Brazos  River,  headwatexe  of  Oolorado  River.  Red  Kirer  at  Fort  Washit«,  and  Rio  Braxos 
(as  CdlUmrus  /onaeaiix types.  Girard,  1857,  and  Girard,  iR'ih,  pi.  v,  figs.  1-4 k  Ott;er  Oreek, 
Arkanwafl,  Bio  Blanoo  (ae  Callittrus  diapkafmi<  types,  Girard,  18.'>7,  and  Girard.  IR^i,  ^as 
Pcmotis  lamffuiuft  types.  Baird  ^  Girard.  185H.  pi.  xii  L  Rio  Oibo)o.  h  trihntary  of  the  Rio 
ften  Antonio  (ae  jBrgrtte/^  imuftUnu,  Baird  ^  Girard,  Ifl^).  Rio  Me^lina  <fts  T^rffttus  nUfnifer 
types.  Girard,  1857,  and  Girard.  1858.  pi.  vii,  figs.  5-8  i.  Rio  Cibolo,  Mineville.  Rio  Sere, 
and  the  Rio  Peoee  (as  CdlUitruft  lon^fuhu,  Girard.  TK'iS.  pi.  v,  figs.  5<-X.  and  pi.  vi,  figs. 
&^>.  Rio  Cibolo  and  the  Jiinneville  River  (as  CaVi$irHfi  l<mff*tlH«,  Girar<l,  1859,  pi.  iv, 
fi^.  1^).  Red  Biver  at  Fort  Washita  and  the  Rio  Braxos  (a.s  O^lJinruH  mirraps  typc^, 
Girard,  1857,  and  Girard,  1858,  pi.  iv,  figs.  1-4).  Indianola  to  Nneres,  Delawarr  Creek, 
and  lieadwirterB  of  Rio  Brazos  (as  Callinrus  murmufi  t>7»es.  Girard.  18.^7.  and  Girard,  1858, 
pi.  TTi,  figs.  1-4).  Brownsville  (as  ^jMNaAt*«  opamftllm^,  Jordan.  1878 K  TYinity  River  at 
Dallas  and  Fort  Worth  {a^  ApowMiiK  eiffmeUvk,  Cope.  1880 •.  Rio  Lampaans  at  Belton  And 
Rio  Cohisado  at  Austin  (Jordan  ik  Gilbenrt.  188R).  In  the  coUertion  made  by  Mr.  Orland 
Coate  there  axe  19  specimens  of  this  species  from  'Spring  Oreek  and  12  from  l^ilt^in  Creek. 
The  type  of  GaZZtvnur  wugrinus  (V..  fi.  K.  M.  'No.  415)  is  a  «in^)o  specimen  6  inches  long,  in 
good  couditian,  and  labeled  as  coming  from  '*  near  Indianola,  Tex.*' 

Forbes.  Head,  3|;  depth,  2^;  eye,  8jf:  «nont,  4t;  T).  X-IO;  A.  m-«; 
sesames,  6-S-lO.  Body  xatiier  short  and  deep,  the  back  evenly  arched,  a  slight  depression 
above  eye:  eandal  pednnde  stent,  its  least  depth  nearly  one4ialf  length  of  bend.  Month 
small,  obliqne.  the  maxillary  reaching  to  vertical  of  eye ;  supplemental  mn-xillary  bone  not 
jiroeont:  5  rows  of  scales  on  cheek;  opercnlar  prooess  two -thirds  diameter  of  eye,  flevible 
nua^n narrow,  the  Idack  ntft  confined  to  the  bony  part,  l^ower  pharyngeaHi  broad,  bronder 
tium in  emnewhat  larger  specimens  of  L.  pihbt*^u*t,  the  teeth  blnntly  conic;  gilUrakers  long 
and  slender,  the  longest  more  lAian  half  diameEter  4>f  eye.  Latend  line  gently  arched,  incom- 
plete, developed  on  abent  14  acales  only.  Fins  modencle,  longe<«t  dorsal  spine  eq  nal  io  dis- 
tanoe  £-om  tip  of  snoot  to  posterior  edge  of  pnpil;«oft;  dorsal  higher,  its  longest  ray  balf 
length  of  head ;  peoterate  long,  li  in  head,  reacliing  third  anal  spine ;  ventrals  short.,  scarcely* 
leaching  anal,  or  ikeacly  twice  in  head;  anaL,  size  of  soft  dorRal.  Coloration  in  alcohol: 
Base  of  eacdi  scale  on  uqpfpar  parts  of  body  and  along  sides  brown,  ont-er  margin  pale,  the 
general  appesraaioe  lesnlting  being  Idiat  of  12  or  IB  longitudinal  rowis  of  brown  spots,  4  of 
which  lie  alnwe  the  latanJ  Bne;  on  the  cnodal  pednnde  the  spots  are  lessregnlar;  all 
parts  flf  the  body,  inehidiag  fins  as  -well,  covered  thickly  witli  small  coffee-colored  specks, 
the  lieadaiidhnaBthein^  e^ecsialhrtiiickly  covered;  tips  of  the  ventral  fins  black :  no  black 
9p&t  €m  dflceal  or  anal,  liDd  no  falae  lines  on  chee^  Compared  wtt<h  spec  imens  of  lepomi^ 
mprnmOriem  from  1?ew  OrknHBS,  ooQected  by  I>r,  IL  W.  ^nft>ldt  (XT.  >;.  X  M.  \o.  8.^2l.S>,  the 
idiaryBgeal  Wnes  are  eomewhal;  nanvwer.,  the  lateral  line  is  less  developed  and  the  anal 
epinas  aie  longer.  One  apeexmea  (U<  S.  N.  H.  Xe.  448SD),  3  inches  loug,  from  Kilper's  Pond, 
HefutUm.  Tez...  Bomber  21, 189L. 
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146.  Lepomis   miniatus  Jordan.    '*Bed  Peroh,"    Brought  to  the  Honston  market  from  the  San 

Jacinto  River  at  Lynchburg.  It  was  also  fouDd  by  us  in  San  Antonio  Springs.  Sides  of 
male  with  about  14  rows  of  red  spots,  those  of  the  lower  rows  very  bright;  middle  of  side 
with  a  few  scales  with  black  spots,  and  some  black  on  scales  under  the  pectorals ;  opercular 
flap  large,  broad,  and  dark  green  in  color ;  belly  orange,  with  red  spots.  Gill-rakers  stout 
and  not  very  short.  Scales,  6-36-11 ;  5  rows  on  cheek.  We  have  compared  this  species  with 
specimens  of  L.  auritus  from  Raleigh,  N.  C,  and  can  not  agree  with  Bollman  in  regarding 
them  as  being  the  same.    It  is  doubtful  if  L.  garmani  can  be  separated  from  this  species. 

147.  Lepomis  megalotia  (Raf.).    Long-eared  Sunfish.    Rio  Cibolo,  tributary  of  the  Rio  San  Antonio 

(as  Pofnotia  convexifrons  types,  Baird  &  Girard,  1854).  Otter  Creek,  Arkansas  (as  Painoti$ 
hreviceps  types,  Baird  &  Girard,  1853).  Elm  Creek  (as  PomotxB  fallax  types,  Baird  &  Girard, 
1854).  Rio  Cibolo  and  Rio  Salado  (as  Pomotia  nefastus  types,  Baird  &  Girard,  1854).  Head- 
waters of  Colorado  River  (as  Pomotia  popeii  types,  Girard,  1858).  Headwaters  of  Colorado 
River,  tributary  of  Red  River  at  Port  Waohita,  headwaters  of  Rio  Brazos,  and  Rio  Brazos  (as 
Pomotia  brevicepa,  Girard,  1858).  Comanche  Spring,  Sans  Bois  Creek,  tributary  of  Gypsum 
Creek,  Rio  Seco,  Rio  Medina,  Rio  Cibolo,  Elm  Creek,  Rio  Salado,  Live  Oak  Creek,  San  Pedro 
Creek,  and  Delaware  Creek  (as  Pomotia  fallax,  Girard,  1858,  pi.  Viii,  figs.  9-12,  pi.  ix, 
figs.  5-12,  and  pi.  x,  figs.  1-7).  Rio  Cibolo,  Elm  Creek,  Rio  Salado,  Live  Oak  Creek,  and 
San  Pedro  Creek  (as  Pomotia  fallax,  Girard,  1859,  pi.  ii,  figs.  5-8,  and  pi.  iii,  figs.  ^12). 
Brownsville  (as  Xenotia  Ifrevicepa,  Jordan,  1878.)  Trinity  River  at  Dallas  and  Port  Worth, 
Helotes  Creek,  Upper  Medina  River,  and  Johnson  Pork  of  the  Llano  River  (as  Xenotia 
megalotia.  Cope,  1880).  Rio  Lampasas  at  Belton,  Rio  Colorado,  at  Austin,  Rio  San  Marcos 
at  San  Marcos,  and  Rio  Comal  at  New  Braunfels  (Jordan  &,  Gilbert,  1886).  Long  Lake, 
Trinity  River,  and  Neches  River  near  Palestine ;  Comal  Creek  and  Guadahipe  River  at  New 
Braunfels.  San  Antonio  Springs  at  San  Antonio;  Big  White  Oak  Bayou,  Sims  Bayou,  and 
Buffalo  Bayou  near  Houston ;  Dickinson  Bayou  near  Dickinson ;  San  Marcos  River  at  San 
Marcos  and  Hunter  Creek  near  Houston. 

148.  Lepomis  humilis  (Grd.).    Bed-apotted  Sunfiah.    Brazos  River  (as  Bryttua  humilia  types,  Girard, 

1857,  and  Girard,  1858,  pi.  vii,  figs.  9-24).  Trinity  River  at  Port  Worth  (as  Lepomia  ana- 
gallinua  var..  Cope,  1880).    Sabine  River  at  Lougview  (Jordan. &  Gilbert,  1886). 

149.  Lepomis  pallidas  (Mitchill).     Blue  SunfUh.    Eagle  Pass  (as  Pomotia  aquiUmaia  tyi>es,  Baird  & 

Girard,  1853).  Brownsville  (as  Pomotia  apecioaua  types,  Baird  &  Girard,  1854).  Brownsville* 
near  Indianola,  Devil  River,  Rio  Medina,  Rio  Seco,  New  Braunfels,  and  Cadereita,  New  Leon 
(as  Pomotia  apeoioifua,  Girard,  1858,  pi.  viii,  figs.  5-8).  Brownsville  and  Devil  River,  and 
Cadereita,  New  Leon  (as  Pomotia  apecioana,  Girard,  1859,  pi.  iv,  figs.  5-9).  Eagle  Pass,  San 
Pelipe,  Rio  Cibolo,  Rio  Nueces,  Rio  Sabinal,  Rio  Blanco,  Leon  River,  and  San  Pedro  near  San 
Antonio  (as  Pomotia  aquilenaia,  Girard,  1858,  pi.  ix,  figs.  1-4,  and  pi.  x,  figs.  8-11).  Eagle  Pass, 
San  Pelipe,  Rio  Cibolo,  'Rio  Nueces,  and  Rio  Sabinal  (as  Pomotia  aquilenaia,  Girard,  1859,  pi. 
Ill,  figs.  1-8).  Brownsville  (as  Lepiopomua  pallidua,  Jordan,  1878).  Llano  River  (as  Lepomia 
apecioaua,  Cope,  1880).  Red  River  at  Pulton,  Ark.,  Trinity  River  at  Dallas,  Rio  Colorado  at 
Austin,  Rio  Comal  at  New  Braunfels  (Jordan  &,  Gilbert,  1886).  Pulton  Creek  near  Creswell 
(Coate).  Long  Lake,  Trinity  River,  and  Neches  River  near  Palestine.  Kilper's  Ponds  and 
Buffalo  Bayou  a't  Houston.  Dickinson  Bayou  near  Dickinson.  The  type  of  Pomotia  aquilenaia 
(U.  S.  N.  M.  No.  446)  is  4^  inches,  and  in  poor  condition. 

150.  LepomiQ  heros  (B.  &  G.).    "Brim"    Rio  Cibolo,  a  tributary  of  the  Rio  San  Antonio  (as 

Pomotia  heroa  types,  Baird  &  Girard,  1854).  Rio  Cibolo,  Rio  Nueces,  Dry  Creek  near  Victo- 
ria, Rio  Blanco,  Fort  Bliss,  N.  Mex.,  Rio  San  Juan,  New  Leon,  and  near  Cadereita,  New  Leon 
(as  Pomotia  heroa,  Girard,  1858,  pi.  IX,  figs.  13-16).  Rio  Cibolo,  Dry  Creek  near  Victoria, 
Rio  San  Juan,  and  near  Cadereit>a,  New  Leon  (as  Pomotia  heroa,  Girard,  1859,  pi.  ii,  figs.  1-4). 
Specimens  were  obtained  by  us  in  the  Houston  market  which  had  come  from  the  San  Jacinto 
River  at  Lynchburg.  Life  colors,  dark-greenish  above,  gradually  becoming  brassy  toward 
the  belly,  which  is  light-brassy ;  opercular  spot  greenish-black;  the  flap  with  a  broad 
blood-red  border  in  the  male,  but  without  it  in  the  female ;  no  spot  on  dorsal  or  anal.  Three 
of  the  five  specimens  obtained  from  the  San  Jacinto  River  are  each  7  iuches  in  total  length, 
and  the  other  two  are  6  inches  each.  The  figure  of  this  species  in  the  report  of  the  Mexican 
•  Boundary  Survey  is  very  poor,  the  depth  being  too  great  and  the  back  too  greatly  arched. 
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bmek.  Ijw  (tan  iTi^m^   Itr^  ^^'wJ^  TwSrc>   4>«»'i.    V1*».  *^*i*<<    %*^..  >5^>    >v,w    ^'^hn^    >^% 
JEimBFvilk-  Itjvrti,  anc  '^mz.  •'Iihu.  ii'*nQ    >*f^«-   4>^^     m-    fu^r*^i*iH  %m»v^*^    <;*«^n^     ^ks 

'yax^  ItuikniAfiL  3^ni:  siMsr  T%i{^'Ai$M<ik   f^^»)^  ^xv»n,   nnfj**s  H'^^N»k.   "Hiv  ^"^  '"'v  '^^A 

wicAi  sadh  mi^i  «r  VrsAaA  wMrr  $«nMt  «» 4t>n#Mi^  t4tri^N^fvf<  ^»»»J^iA^.  i^>t^  >'^S'*^«t  ^s>'i,^^ 
'W^li  tknw  m^fl*  a3m  i>w>  J«ywii#  yi«;./«4kw»k  J*^Ap<»)*»  <9iq^»V»«^^  X^M*<*v*^»*f*  y^>'*vw*^%,'V%. 

1S06). 
155.  BtfaeoatxxBa  phks  (Cope)*    Triuit^  Rix^^r  imsm  lf>MM  WVHh  v«^  ¥hh'Air^mA  f^^Kvv  I^n^h^^  \N^\v\ 

1880).    TrinitT  Riv«r  (as  rf<Mtmftr«  j^W>  8>  iu>|>aU>> 
15€u  Btiieoatoma  chloroaomA  v^^^^*    ThtiN^  «)>^tnM>)^«  «^f  thU  UllW  lUvh^v  >(^v^<%^  H)k\^\  \\\  ^  \i\sy{\\ 

on  the  bank  of  the  Neohes  Riv«r  east  of  l^iUe«lmei  MiU  aiii»  iMi\>h  U\  KU|tv^vV  \S\\ts\  M\\\  \\\\\\\{\\\ 

Bayon  at  Honston. 

157.  Bthaostoma  ahiimardl  i,QTd.>.    Red  lilvt^.  I^NiUami*  Ark.  ^m  (WI«t|hittfiH>  iil^Mm«i4tt^  .hihtt^H  ^ 

Gabert,  1886). 

158.  Etfaeoatoma  caprodea  (Raf.).    £of  /VroA.    Rio  HaliMlo  {m  INffiiiMtt  iHtt'f^rtMttHrt  (.V|i»^(i|  \\Mu\  iV 

Giiard,  1853).    Rio  Saliulo,  Rio  MinUiia,  ami  Han  TtMiro  Ot^oK  {m  hh^m^  i^tt*  ^MHtt*  Hi  Mtltthii 
1859,  pi.  VIII,  flgi).  10-13).    Trinity  River  near  OalliM  unit  tititno  Hlvitr^  KUhIiIm  rnHHly  \\\n 
Peroina  caprode«  carfteniiHA,  rope,  1880).    lUo  (Nilorndo  nti  Aniiiln  (liM  /ViffHrt  »<H^»H»f»*fl|  .Inf 
dan  &  Gilbert,  1886).    Three  Hp<u'inienM  front  liontf  l<akt^  ni»iir  MilitnulU  tSiIni  (t)Ml  hhm  I>h)h 
the  Nechcs  River  east  of  Paleiitino.    The  Lon^  hnkt^  Np«nini«iUN  tifi*  i|ilHM  iltii'ftl.v  ctHtMHit 
with  larval  trematodes  ooonrring  as  Nnmll  blaok  upmiks  MoiUtcthMt  uvMt^  Him  tiiiily  ^Ifli  hH 
apparent  regularity,  or,  in  otlior  wonlii,  no  one  portion  of  tht^  HmIi  hmmimh  liMtcti  MiHfi*  yttl 
nerable  than  anothor  to  tho  attncks  of  thin  pnriwiltfi.    TIiIm  tbHtnt-  Is  fi  RtMM<lt«ii  ^tih'll  ItM 
quents  clear  running  wiitur  or  oloar  lakim  Mu\  itn  o(wuii'r«tii>n  hi  foicli  Nl;fi||fmft(  tootlMit  ttf 
water  as  that  of  Long  Lake  is  nuuHUiil;  ltd  liiihig  aitaitkml  hy  itmmUiiU>n  wi>ll  lllimffNi|.i4S 
one  of  the  dangers  which  result  tVoni  the  transfer  of  any  flsli  from  i^\t*Hti  Niit\,  hMtHlHM  Wrffi<^ 
to  water  which  is  more  or  loss  stagnant  fin«l  Iniptirn.    Antlvn  spMfdMS  {<fnunft^i-fhi\  hit  mit^U  A 
pond  or  bayou  are  altmist  certain  to  suffer  from  tiie  attacks  of  ifsrnaf'Ofliwt  nui\  idUhi'  fmfrt- 
sites,  while  those  flshes  which  live  habitually  in  ntu^U  wi*i#i-H  uttn  \t*tm  l\nU\t^  l.n  Uh  tktthhU^fl; 

159.  Etheoatoma fasoiatna  (Grd«).    Chihnabtta  Uiver  (tyt  thplMion/mit*itihi0  ii/\tt*n,  OlMf/l«  lAf^lA;. 

160.  Btbaoatooia  ■oi«nim  a«mil«  (J.  4&  U,),    Mablne  Hlvnr  at  fw#ftgvlMW  /S4  ItnthniilHim  thtMtm 

urruta  rzt.nor,  types,  Jordan  4k^  Oil f>«rt,  lilM^I;.    T^hiMy  H\^t*f  Mi  Mf*nM#/  fll/^  \tMi^imHM  Hi 
Bolton^  Bioftao  Marcos  at  Han  Mmram,  aft<1  HUp  iUtmfit  ttl  flt^w  iUnuhf^h  (m  HnfhHfftHH9 
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San  Maroos  River  at  San  Marcos,  76  from  Ouad»lape  River  near  New  Braonfels,  2  firom  Big 
White  Oak  Bayou,  17  from  Buffalo  Bayou,  6  from  Hunter  Creek  at  Hooston,  U  from 
Trinity  River,  and  3  from  Neohes  River  near  Palestine. 
161.  Btheoatoma  lepidum  (B.  d&  Q.).  Upper  tributaries  of  the  Rio  Nueces  (as  Boleottma  lepida  types, 
Baird  &  Girard,  1853).  Rio  Leona  (as  PoBcilichihyB  lepidms,  Qirard,  1859,  pi.  vui,  figs. 
14-17).  Brownsville  (as  PcBoilichthyB  lepidus,  Jordan,  1878).  Rio  Lampasas  at  Belton,  Rio 
Colorado  at  Austin,  Rio  San  Marcos  at  San  Marcos,  and  Rio  Oomal  at  N  ew  Braunfels  (Jordan 
A,  Gilbert,  1886).  Our  own  collection  contains  13  specimens  of  this  darter  from  San  Marcos 
River  at  San  Marcos  and  9  from  Comal  Creek  at  New  Braunfels.  In  all  of  these  the  cheeks  and 
opercles  are  entirely  naked.  Examination  shows  considerable  variation  in  the  development 
of  the  lateral  line  and  in  the  number  of  scales  on  the  two  sides  of  the  body.  The  number 
of  scales  in  a  longitudinal  series  varies  from  48  to  54,  and  the  difference  between  the  two 
sides  is  usually  2  or  3  scales.  The  following  tabular  statement  shows  the  variation  in  the 
9  specimens  from  New  BraunfeU.  In  this  table  the  series  composing  the  lateral  line  itself  is 
inolnded  with  those  designated  "above  the  lateral  line." 


Series  aboTe 
latertl  line. 


Kljbt 
Side. 


Left 
aide. 


Series  below 
Utwral  line. 


Risht 
side. 


Left 
side. 


7 
7 
7 
7 
7 
7 
7 
6 
7 


_^^___ 

9 

9 

7 

8 

8 

8 

8 

7 

8 

9 
7 
8 
7 
8 
9 
8 
7 
8 


Scales  in  longitudinal  series. 


Bight  side. 


With 
pores. 


Without 
pores. 


38 
32 
34 
32 
20 
32 
32 
34 
32 


15 
21 
17 
19 


Left  side. 


With      Without 


pores. 


pores. 


35 
31 
35 


28 

27 

19 

35 

19 

33 

17 

34 

18 

31 

15 
19 
17 
19 
23 
19 
19 
18 
17 


162. 


lepidogenys  sp.  nov.  Allied  to  BtkeoBtoma  lepidum.  Head  (including  opercular 
flap),  4 ;  depth,  5 ;  eye,  4 ;  snont,  4 ;  dorsal,  x-12  ;*anal,  u-7  or  8.  Scales,  7-^  to  61-9,  lateral 
line  straight  and  incomplete,  32  to  38  pores.  Body  moderately  stout,  head  heavy,  snont 
short,  blunt  and  decnrved,  back  little  elevated,  caudal  peduncle  deep,  its  least  depth  2  in 
head.  Month  rather  small,  but  little  oblique,  lower  jaw  slightly  included,  premaxUlary 
jnst  reaching  front  of  orbit,  not  protractile  {i,  e.,  frennm  present).  Gill-membranes  scarcely 
united.  Fins  moderate,  soft  dorsal  higher  than  spinous  portion,  pectoral  short,  only  as 
long  as  head,  not  reaching  beyond  tips  of  ventrals;  ventrals  short,  distance  from  their 
tips  to  origin  of  anal  equals  half  length  of  head;  anal  rather  small,  scarcely  reaching 
tips  of  soft  dorsal  when  depressed.  Scales  strongly  ctenoid,  cheeks  densely  scaled,  opercles 
and  breast  entirely  naked,  nape  scaled;  median  line  of  belly  with  ordinary  scales,  not 
deciduous.  In  the  larger  specimen,  which  is  2  inches  long,  there  are  on  the  right  side 
57  scales  in  a  longitudinal  series,  upon  38  of  which  pores  are  developed,  while  upon  the 
left  side  there  are  but  54  scales,  upon  35  of  which  pores  are  developed.  The  second  speci- 
men, 1|  inches  long,  has  61  scales  upon  the  right  side  with  pores  in  38  of  them,  and  55  upon 
the  left  with  only  35  developed  pores.  This  shows  a  considerable  variation,  not  only  among 
individuals,  but  between  the  two  sides  of  the  same  individual.  Color  in  alcohol:  Head 
dark  above,  sides  pale,  a  dark  line  forward  from  eye  to  tip  of  snout  and  another  broader 
one  straight  downward  from  the  eye,  broadest  at  lower  end ;  a  dark  postocular  spot  fol- 
lowed by  a  fainter  one  on  the  opercle ;  dark  humeral  scale  present ;  side  of  body  with  about 
13  dark  vertical  bars,  the  first  crossing  over  the  back  Just  in  front  of  the  spinous  dorsal, 
the  next  four  indistinct  except  on  ba(*.k  where  they  widen  into  large  blotches,  the  sixth 
crossing  tiie  back  between  the  two  dorsals ;  the  seventh  to  tt^nth,  inclusive,  are  nnder  the  soft 
dorsal;  the  eleventh  crosses  just  back  of  it,  while  the  thirteenth  is  at  the  base  of  the  candal 
An;  spinous  dorsal  pale  at  base,  next  a  broad  dark  bantl,  thtMi  a  narrow  pale  one  which  is 
followed  by  a  pale  blue  one,  probably  bine  In  life,  and  Isstly  the  fin  is  tipped  with  a  very 
narrow  margin  of  white;  soft  dorsal  marbled  or  viTmiculated  with  brown,  the  largest. 
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Ul.  Itepomifl  albnlna  (Girard).  Bio  Blanco  (aa  Bryttua  alhulua  types,  Girard,  1857,  and  Girard,  1858, 
pi.  VI,  figs.  1-4).  The  type  (U.  S.  N.  M.  No.  421)  is  7  inches  long  and  in  excellent  condition. 
Head,  2f ;  depth,  2|;  eye,  4^^;  snout,  3i;  scales,  7-42-12,  5  rows  on  cheek. 

252.  BCIotoptenia  aalmoides  (Lac.).  Big-nMuthed  Black  Bas9;  "  Trout,"  Rio  Frio  and  Rio  Nueces  (as 
Q^nftm  naeceiMM  types,  Baird  &  Girard,  1854).  Ri«>  Blanco,  Rio  Frio,  Rio  Leon,  Rio  Seco, 
Rio  Medina,  Rio  Brazos,  Rio  Nueces,  Rio  Leona,  Rio  Sabinal,  Minneville  River,  Delaware 
Creek,  Lire  Oak  Creek,  Dry  Creek,  Turkey  Creek,  Elm  Creek,  and  San  Pedro  Creek;  San 
Juan  River,  New  Leon  (as  DiopliieB  nueoefMis,  Girard,  1858).  Rio  Frio,  Rio  Nueces,  Live 
bak  Creek,  Turkey  Creek,  Rio  Leona,  Elm  Creek,  Rio  Sabinal,  Dry  Creek,  San  Pedro  Creek, 
MinneviUe  River,  and  San  Juan  River,  New  Leon  (as  D%oplite9  nueoen%%8,  Girard,  1859, 
pi.  1).  Trinity,  Llano,  Guadalupe,  and  Medina  rivers,  and  Johnson  Fork  of  Llano  River  in 
Kimble  County  (as  Micropterus  JUmdanuaj  Cope,  1880).  Red  River  at  Fulton,  Ark.,  Sabine 
River  at  Longview,  Rio  Lampasas  at  Belton,  Rio  Colorado  at  Austin,  Rio  San  Marcos  at 
San  Marcos,  and  Rio  Comal  at  New  Braunfels  (Jordan  &,  Gilbert,  1886).  Neehes  River  east  of 
Palestine,  Trinity  River  and  Long  Lake  at  Magnolia  Point,  San  Jacinto  River  at  Lynch- 
burg, Dickinson  Bayou  near  Dickixison,  Buffalo  Bayou,  Hunter  Creek,  Big  White  Oak 
Bayou  near  Houston,  San  Marcos  River  at  San  Marcos,  and  San  Antonio  River  at  San 
Antonio.  The  big-mouthed  black  bass  is,  as  the  above  list  of  localities  shows,  an  abundant 
and  widely  distributed  fish  in  Texan  waters.  It  is  not  confined  to  the  fresh- water  streams, 
but  is  also  found  in  brackish- water  bayous.  In  Dickinson  Bayou  we  found  it  associated 
with  such  salt  or  brackish  water  forms  as  oysters,  shrimps,  flounders,  and  Sctcena  ocelUUa. 
With  these  were  also  found  Lepomia  pallidus,  Ictiohus  oyprinella,  Notemigonus  chryaolewme, 
LepisoBieus  plaipBtemus,  and  Chrrea  gracilis, 

ZXXn.— PBRCID2B.    THE  DARTERS. 

153.  Btbaofltoma  peUuddam  clamm  (Jordan  A,  Meek).    Sand  Darter,    Red  River  at  Fulton,  Ark., 

and  Sabine  River  at  Longview  (as  Ammoorypta  olara,  Jordan  &,  Gilbert,  1886). 

154.  Etheostoma  Tivax  (Hay).    Sabine  River  at  Longview  (as  Ammoorypta  vivaXf  Jordan  &.  Gilbert, 

1886). 

155.  Etheostoma  phlox  (Cope).    Trinity  River  near  Fort  Worth  (as  Boleoaoma  phlox  types.  Cope, 

1880).    Trinity  River  (as  Ulooenira phlox.  Synopsis). 

156.  Etheostoma  ohlorosoma  (Hay).     Three  specimens  of  this  little  darter  were  taken  in  a  pond 

on  the  bank  of  the  Neehes  River  east  of  Palestine,  and  one  each  in  Kllper's  Poiid  and  Buffalo 
Bayou  at  Houston. 

157.  Etheostoma  shumardi  (Grd.).    Red  River,  Fulton,  Ark.  (as  Cottogaster  ahumardi,  Jordan  & 

GUbert,  1886). 

158.  Etheostoma  caprodes  (Raf.).    Log  Perch,    Rio  Salado  (as  PUeoma  oarhonaria  tjpea,  Baird  & 

Girard,  1853).  Rio  Salado,  Rio  Medina,  and  San  Pedro  Creek  (as  Pileoma  oarhonaria^  Girard, 
1859,  pi.  viu,  figs.  10-13).  Trinity  River  near  Dallas  and  Llano  River,  Kimble  County  (as 
Percina  caprodea  carhonaria.  Cope,  1880).  Rio  Colorado  at  Austin  (as  Peroina  caprodeayJot- 
dan  &  Gilbert,  1886).  Three  specimens  from  Long  Lake  near  Magnolia  Point  and  one  from 
the  Neehes  River  east  of  Palestine.  The  Long  Lake  specimens  are  quite  thickly  covered 
with  larval  trematodes  occurring  as  small  black  specks  scattered  over  the  body  with  no 
apparent  regularity,  or,  in  other  words,  no  one  portion  of  the  fish  seems  much  more  vul- 
nerable than  another  to  the  attacks  of  this  parasite.  This  darter  is  a  species  which  fire- 
quents  clear  running  water  or  clear  lakes  and  its  occurrence  in  such  stagnant  bodies  of 
water  as  that  of  Long  Lake  is  unusual;  its  being  attacked  by  trematodes  well  illustrates 
one  of  the  dangers  which  result  from  the  transfer  of  any  fish  from  clear,  cool,  running  water 
to  water  which  is  more  or  less  stagnant  and  impure.  Active  species  transferred  to  such  a 
pond  or  bayou  are  almost  certain  to  suffer  from  the  attacks  of  trematodes  and  other  para- 
sites, while  those  fishes  which  live  habitually  in  such  waters  are  less  liable  to  be  affected. 

159.  Etheostoma  fasolatns  (Grd.).    Chihuahua  River  (as  Dipleaion  faaciaiuatypea,  Girard,  1859&). 

160.  Etheostoma  sciemm  serrula  (J.  &,  G.).    Sabine  River  at  Longview  (as  Hadropierua  aderua 

aerrula  var.  nov.  types,  Jordan  &,  Gilbert,  1886)  i  Trinity  River  at  Dallas,  Rio  Lampasas  at 
Belton,  Rio  San  Marcos  at  San  Marcos,  and  Rio  Comal  at  New  Braunfels  (as  ffadropterua 
acierua  aerrula,  Jordan  <&  Gilbert,  1886).    The  recent  collection  contains  42  specimens  £rom 

F.  C.  B.  1892-^ 
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lateral  line.  A  young  specimen,  4|  inches  long,  has  the  head,  3;  depth,  2f ;  D.  xni-13;  A. 
III-12;  scales,  about  55  with  pores;  eye  large,  3^  in  head,  and  greater  than  the interorbital 
width. 

176.  Lagodon  rhomboidea  (L.).    Pinfiuh;    Chopa  Spina.    Brazos,  Indianola,  St.  Joseph  Island,  and 

Brazos  Santiago  (Girard,  1859,  pi.  ix,  figs.  13-16).  Galveston  (Jordan  &  Gilbert,  1882). 
Galveston  and  Corpus  Christi,  at  both  of  which  places  it  is  an  abundant  species. 

177.  AroliOBarguB  probatocephalus  (Walb.).     Sheepahead,     Indianola  and  Brazos  Santiago  (as 

Sargua  ovis,  Girard,  1859).    Galveston  and  Corpus  Christi. 


178.  AplodinotUB  gronnieuB  Raf.     Fresh-water  Drum,     Mouth  of  Rio  Grande  and  Matamoras  (as 

Amblodon  neglectua  types,  Girard,  1859,  pi.  v,  figs.  d-10).  Red  River  at  Fulton,  Ark.,  and 
Bio  Colorado  at  Austin  (Jordan  &  Gilbert,  1886).  Numerous  specimens  seen  in  the  Houston 
market,  from  the  mouth  of  the  Trinity  River. 

179.  Pogoniaa  chromia  (L.).     Salt-water  Drum.    Galveston  (Jordan  &  Gilbert,  1882).     Found  by 

us  at  Galveston,  but  not  seen  at  Corpus  Christi.  Brazos  Santiago  (as  PogoniM  faedatus, 
Girard,  1859). 

180.  StellifeniB  lanceolataa  (Holbrook).      St.  Joseph  Island  (as  Homoprian  lanceolatua,  Girard, 

1859). 

181.  Bairdiella  ohryaura  (Lac).     Tellow-taiL    Galveston  (as  Seicena  punctata,  Jordan  &  Gilbert, 

1882).  A  dozen  specimens  were  obtained  by  us  at  Corpus  Christi,  where  it  is  an  abundant 
fish.' 

182.  Soisena  ocellata  (L.).    Bedfish;  Channel  Bass.    Indianola  (as  Johnius  ocellatus,  Girard,  1859,  pi. 

viu,  figs.  1-4).  Galveston  (Jordan  &  Gilbert,  1882).  An  abundant  and  important  food- 
fish  at  Galveston  and  Corpus  Christi.  Specimens  38  and  39  inches  in  length  at  Galveston 
weighed  46  pounds  each.  In  the  Houston  market  this  fish  was  selling  at  10  cents  a  pound. 
Dickinson  Bayou. 

183.  LeioBtomuB  zanthnma  Lac.      Spot;  Goody.     Brazos  Santiago  and  Indianola  (as  Leiostomus 

obliquus,  Girard,  1859).  St.  J  oseph  Island  (as  Homoprion  lanceolatus,  Girard,  1859).  Brazos 
Santiago  and  St.  Joseph  Island  (as  Homoprion  xanthurus,  Girard,  1859).  Galveston  (Jordan 
&  Gilbert,  1882).    Found  by  us  both  at  Galveston  and  Corpus  Christi. 

184.  IiarimuB  fasoiatua  (Holbrook).    Eleven  small  examples,  2  to  4^  inches  long,  were  obtained  at 

Galveston. 

185.  Mioropogon  undolatua  (L.).    Croaker,   Mouth  of  the  Rio  Grande,  Indianola,  St.  Joseph  Island, 

and  Galveston  (Girard,  1859,  pi.  vii).  Galveston  (Jordan  &  Gilbert,  1882).  Taken  by  us 
only  at  Galveston. 

186.  Mentioirrliua  llttoralia  (Holbrook).  Surf  WhiHng.    Galveston  (Joi^an  <&  Gilbert,  1882).     A 

single  small  specimen  gotten  by  us  at  Galveston. 

187.  MentioixTha8amerioanu8(L.).     Whiting,    indianola  and  Brazos  Santiago  (as  {7m5rinapiUitoia 

types,  Girard,  1859,  pi.  v,  figs.  1-5).  Galveston  (as  Menticirrus  albumuSf  Jordan  &  Gilbert, 
1882).  One  specimen  in  the  collection  from  Galveston.  Each  of  these  two  species  is  com- 
mon, however,  at  Galveston,  and  will  doubtless  be  found  all  along  the  Texas  coast. 

188.  CjrnoBcion  nothua  (Holbrook).    Brazos  Santiago  (as  Otolithus  nothus,  Girard,  1859). 

189.  CynoBCion  nebnloauB  (C.  &y.).    Spotted  Sea  Trout.    Brazos  Santiago,  Brazos,  and  Indianola  (as 

Otolithus  drummondi,  Girard,  1859,  pi.  vi).  Galveston  (Jordan  &  Gilbert,  1882).  Corpus 
Christi  and  Galveston.    Also  seen  in  the  Houston  market  from  the  mouth  of  Trinity  River. 

XZXVL-<>BRRID2S.    THE  GERROIDS. 

190.  Gtorrea  gula  (C.  AY.).     Brazos  Santiago,  Brazos,  Indianola,  and  St.  Joseph  Island  (as  Enoino- 

stomus  argenteuSf  Girard,  1859,  pi.  ix,  figs.  9-12).    Taken  by  us  only  at  Corpus  Christi. 

191.  QetreB  graoilia  (Gill).    There  are  in  the  present  collection  fourteen  specimens  representing 

Corpus  Christi,  Galveston,  Dickinson  Bayou,  and  Buffalo  Bayou  at  Houston.  This  last 
locality  is  60  miles  from  salt  water. 


FISHES  OF   TEXAS  AT7D   THE  BIO   GRANDE  BASIN.  117 

XXXVn.->CICHLID2B.    THB  CICHLIDa 

192.  HeroB  cyanoguttatua  (B.  &  0.).  Fresh  water  at  Brownsville  (as  Heros  oyanoguUaiua  types, 
Baird  &  Girard,  1^4).  Lagoon  at  Fort  Brown,  Brownsville,  Matamoras,  San  Juan  River, 
and  Cadereita,  New  Leon,  and  Devil  River  (as  Herichthys  cyanogutlatus,  Girard,  1859,  pi. 
IV,  figs.  9-12).  The  tyx>e  of  this  species  (U.  S.  N.  M.  No.  851)  is  about  6  inches  in  total 
length  and  is  in  excellent  condition.    It  is  well  described  in  Jordan  &,  Gilbert's  Synopsis. 

193.  Heroa  pavonaceus  Garman.  Mondova,  Coahuila  (types,  Garman,  1881,  and  Synopsis).  This 
and  the  preceding  species  are  the  most  northern  representatives  of  the  CichlidcB,  a  family 
represented  in  Central  and  South  America  by  many  species. 

XXZVnL— BPHIPPIDiB.    THE  ANQBL-FISHBS. 

194.  CluBtodipteniB  faber  (Broussonet).  Angel-fish.  Galveston  (Jordan  &  Gilbert,  1882).  Two 
small  specimens  obtained  by  us  at  Galveston. 

XXXIX.— GOBIIDiB.    THE  OOBIBS. 

195.  Gtobiomoxiui  dormltator  (Bl.  &  Soh.).  Near  mouth  of  the  Rio  Grande  (as  PMUpnuB  darmiiaiorf 
Girard,  1859,  pi.  xii,  fig.  13). 

196.  Dormltator  maculatus  (Bloch).  Near  month  of  the  Rio  Grande  (as  Eleotria  gyrinua,  Girard, 
1859,  pi.  XII,  figs.  11  and  12,  and  Eleotris  sumnulentus  types,  Girard,  1859,  pi.  xn,  figs.  1-3). 
We  obtained  two  small  specimens  at  Galveston  in  Galveston  Bay. 

197.  Gk>biua  lyricuB  Girard.  Brazos  Santiago  (tyx>e8,  Girard,  1858  and  1859,  pi.  Xli,  figs.  4  and  5). 
Galveston  (Jordan  &  Gilbert,  1882).  Rio  Grande  (as  Euotenogobius  lyricus,  Synopsis).  Taken 
by  us  at  Galveston. 

198.  Gobius  Boporator  C.  &  V.  Goby,  St.  Joseph  Island  (as  Gohiua  oatulus  types,  Girard,  1859, 
pi.  XII,  figs.  9  and  10).    St.  Joseph  Island  (as  Evortkodua  oatulua,  Synopsis). 

199.  Gobiua  boleoaoma  J.  &,  G.  GFo&y.  Several  specimens  obtained  by  us  at  Galveston,  Dickinson 
Bayou,  and  at  Corpus  Christ!,  from  which  the  following  description  is  taken:  Head,  4  to  4|; 
depth,  3  to  4 ;  D.  vi-11  or  12  to  yi-13  or  14 ;  A.  11  to  13  or  14.  Scales  26  to  31.  Body  slender, 
compressed.  Head  moderate ;  snout  evenly  decurved,  equal  to  eye.  Eye,  3  to  4  in  head,  its 
diameter  about  equal  to  the  interorbital  space.  Mouth  moderate;  maxillary  extending 
slightly  beyond  point  of  orbit.  Teeth  slender  in  several  rows.  Scales  moderate,  ctenoid, 
those  in  front  somewhat  reduced.  Vertical  fins  low,  caudal  pointed,  nearly  as  long  as  head; 
pectoral  shorter  than  caudal ;  ventral  shorter  than  caudal.  Region  before  dorsal  and  breast 
naked;  belly  scaly.  Color,  light  olivaceous,  faintly  mottled  with  darker;  along  the  middle 
of  side  are  four  or  five  oblong  dark  blotches,  the  last  being  at  base  of  caudal ;  a  jet-black 
spot  above  gill-opening  on  side  of  back;  head  faintly  marked  above  with  darker;  a  dark 

f  bar  extending  from  near  angle  of  mouth  nearly  to  edge  of  preopercle;  also  a  dark  bar  from 

^  maxillary  to  lower  front  of  eye ;  opercle  dusky  with  silvery  edge ;  vertical  fins  and  caudal 

barred  with  darker;  ventral  pale,  with  two  dark  lines  through  the  middle;  in  some  cases 
dark  with  pale  margin ;  head  and  naked  areas  punctulate  with  darker.  Other  specimens 
with  no  shoulder  spots,  no  dark  punctulations  on  breast,  and  ventrals  with  no  dark  mark- 
ings. Spots  on  the  sides  of  all  the  specimens  range  from  linear  to  nearly  round.  In  their 
review  of  the  GobiidcSt  Jordan  So  Eigenmann,  Proc.  U.  S.  Nat.  Mns.  1886,  490,  state  that 
the  breast,  nape^  and  belly  of  this  species  are  naked,  bat  in  our  specimens,  as  well  as  in  some 

* 

other  specimens  identified  by  Dr.  Jordan,  and  with  which  our  specimens  were  compared,  the 
belly  is  always  evidently  scaly,  as  also  the  belly  of  G.  stigmatiouSf  which  was  said  to  be  naked. 
The  thinness  and  transparency  of  the  scales  on  the^elly  cause  it  to  appear  naked  in  some 
specimens. 
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The  following  table  gives  measurements  of  14  specimens: 


Head. 

Depth. 

Eye. 

H 

5i 

4 

4 

5 

4 

4 

* 

3| 

4 

5 

4 

41 

5 

4 

4 

&l 

3| 

4 

6 

4 

4 

4i 

4,  nearly. 

4 

3| 

4+ 

5I 

4 

4 

M 

4+ 

4 

6+ 

4 

4- 
4 

f 

II 

3| 

8+ 

Dorsal. 


VI- 
VI- 
VI- 
VI- 
VI. 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI. 
VI. 


11  or  12 
11 

12  or  13 
11  or  12 
11  or  12 
11  or  12 
11 

11 
11 
11 
11 
11 
11 
f 


Anal. 

Scales. 

1] 

30 

11 

30  or  81 

13  or  14 

30  or  31 

12 

30  or  31 

11  or  12 

30  or  31 

13  or  14 
11 

30  or  31 

11 

2»  or  30 

12 

30,  about. 

11 

28  or  29 

11 

28  or  20 

12 

26,  aboat. 

11 

28 

11 

29  or  30 

200.  Gk>bia8  tTiirdemanni  Ord.    Brazos  Santiago  (types,  Girard,  1859,  and  Synopsis). 

201.  OobionelluB  ooeanicus  (Pallas).    Emerald  Fi$h.    St.  Joseph  Island  (as  GoHonellus  koBtalus 

types,  Girard,  1859,  pi.  xu,  figs.  7  and  8). 

202.  Lepidogobias  gulosus  (Grd.).    Gohy.    Indianola  (as  Goh%u»  gulo9U8  types,  Girard,  1858  and  1869, 

and  Synopsis) «    Taken  by  us  at  Corpus  Christi  and  in  Dickinson  Bayon  near  Dickinson. 

203.  Oobiosoma  bosci  (Lac.).   Goh^f,    Five  specimens  from  Galveston  and  nineteen  Crom  Corpns 

.     Christi. 

204.  QobioBoma  moleatum  Grd.    Oohy.    Indianola  (type,  Girard,  1859,  pi.  xn,  fig.  14).    Six  speci- 

mens are  in  our  collection  from  Corpns  Christi. 

XL.— TKZGIalDiB.    THB  GURNARDGL 

205.  Prionotas  soitolns  J.  d&  G.    Sea  Bohin,    Taken  by  ns  only  at  Galveston. 

206.  PrionotaB  tzibolna  C.  &  V.  Sea  BoUn,     Galveston  (Jordan  &  Gilbert,  1882).    Taken  by  us 

at  Galveston  and  Corpus  Christi. 


207.  Gobiesox  virgatulus  J.  &  G.  One  specimen,  If  inches  long  to  tip  of  caudal,  taken  at  Galveston. 
Head  (from  tip  of  snoat  to  edge  of  gill-cover),  about  2};  width  of  head,  3^;  depth,  7i;  D. 
10;  A.  6.  Body  slender,  head  low  and  broad.  Eye  small,  4^  in  head  or  2  in  interorbital 
width.  Cheeks  not  prominent;  opercle  ending  in  a  sharp  spine;  cleft  of  month  extending 
below  front  of  orbit;  teeth  of  upper  jaw  in  two  series,  the  outer  series  short,  those  occupy- 
ing front  of  jaw  enlarged,  four  of  which  are  canine-like.  Eight  middle  teeth  of  lower  jaw 
incisor-like,  edges  entire.  Color,  dark  olivaceous,  indistinctly  mottled  and  finely  punctate; 
under  part  of  head,  disk,  and  ventrals  pale  and  yellowish;  dorsal,  caudal,  and  anal  dark, 
barred  with  paler;  belly  yellowish  brown.  This  specimen  seems  to  be  G.  virgaiulue,  but  the 
fin  rays  are  fewer  than  in  that  species. 

XLn.— BATRACHID2I.  THB  TOADFISHEB. 


208.  Batraohus  tau  (L.).    Toadfieh;  Oifster-Jiek.    Indianola  (Girard,  1859).    One  example  obtained 

by  us  at  Corpus  Christi. 

209.  Poriohthya  porosiasimas  (C.  Sl  V.).    Galveston  (as  Pariohihya  pleotrodon  types,  Jordan  &  Gil- 

bert, 1882).  « 

Xliin.— URANOSCOPIDA.    THB  BTAR-aAZBRS. 

210.  ITpBilonphoniB  y-grsBOum  (C.  d&  V.).    Siar-goMer.    One  specimen  of  this  species  was  secured 

by  us  at  Galveston. 

211.  ▲stroBcopUB  anoploB  (C.  &,  Y.).    Dogfiak.    Electric  Dogfiah,    Galveston  (Jordan  &  Gilbert, 

1882),  where  they  report  it  as  being  rather  common. 
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ZIiIT— BIiERNItDiB.    THE  BLBNITIBS. 

212.  Chawnodas  booqaianaa  (Lao.).    Ble»mg.    Three  speoimens  obtained  by  oa  ai  Coipiia  Christ!. 

213.  laesthea  hentsi  (Le  S.).     Blemt^g.    We  collected  two  speciineus  at  Corpas  Christi. 

214.  laesthes  ionthaa  J.  &  6.    Bleaay.    Apparently  not  oommon  on  the  Texas  coast,  as  it  has  not 

hitherto  been  reported  from  that  coast  and  we  obtained  but  a  single  specimen  at  Qalyeston. 

215.  laestliea  acmtator  J.  A  G.     Aieaajf.    Galveston  (types,  Jordan  &,  Gilbert,  1883). 

216.  Hyplearocliilus  geminatua  (Wood).     Blennif,     St.  Joseph  Island  (as  BUmmim9  tmrnU^fUmM  types, 

Girard,  1869,  pL  xn,  fig.  6). 

ZLV.— OPUIDILDA.    THE  OPHIDIOID8. 


217.  Ophidion  marginatom  DeKay.    St.  Joseph  Island  (as  Ophidion  jo»^hi  tj^pes,  Giiard*  1868, 

and  Synopsis). 

ZLVL—PIiEURONECnDiB.    THE  FLOUKOBRS. 

218.  Citharichthya  apOoptema  Gfinther     Flounder,    Taken  by  us  at  Ckdveston. 

219.  Btropna  croaaotna  J.  &  G.    Galveston  (Jordan  &  Gilbert,  1882).     Ten  specimens  obtained 

by  ns  at  Galveston. 

220.  Pazalichthya  lethoatigma  J.  &  G.    Flounder,    A  common  market  fish  at  Galveston  (as  Par- 

alickikya  dentaius,  Jprdan  «&  Gilbert,  1882).     Found  by  ns  at  Galveston,  Dickinson  Bayou, 
and  Corpus  Christi. 

221.  Ancylopaetta  qoadrocellata  Gill.    We  have  two  small  specimens  taken  at  Galveston. 

222.  Achima  foaciatna  Lac.    Galveston  (as  Achirut  Uneatua  browni,  Jordan  &,  Gilbert,  1882).  Cue 

young  individual  from  Galveston  and  another  from  Dickinson  Bayou  near  Dickinson. 

223.  Symphnma  plagiusa  (L.).    Found  by  us  at  Galveston,  Dickinson  Bayou,  and  Corpus  Christi. 

It  does  not  appear  at  all  abundant,  as  we  obtained  but  four  specimens. 


224.  Pterophryne  hiatrio  (L.).    Galveston  (as  Pteropkrynoides  histrio,  Jordan  &,  Gilbert,  1882).    One 

specimen  from  Galveston,  presented  to  us  by  Dr.  A.  Galuy. 

XLVm.— MALTHIDiB.    THE  BATFISRB8. 

225.  Malthe  ▼eapertilio  (L.).    A  specimen  of  this  fish  was  given  to  Dr.  Jordan  by  Dr.  A.  Qalny,  of 

Galveston  (Jordan  &  Gilbert,  1882). 

ZIiIX.— 08TRACIID2I.    THB  TRUNKFISHXIS. 

226.  Oatracion  tricome  L.     Cowfiah.    Galveston,  one  specimen  (as  Oatrtufium  quadrioome,  Jordan  A. 

Gilbert,  1882). 

L.— BAU8TIDA.    THB  TRIGhGER-FIBHEB. 

227.  Alutera  echcepffl  (Walb.).     Orange  Filefiah.    Through  the  kindness  of  Mr.  J.  A.  Singley,  of  the 

Texas  Geological  Survey,  we  have  received  a  dry  skin  of  this  species.  Mr.  Singley  obtained 
the  specimen  at  Galveston,  where  it  is  known  as  the  **  orange  filefish."  A  young  fish,  prob- 
ably of  this  species,  was  seen  by  Dr.  Jordan  at  Galveston  (as  Alutera  sp.  incog.,  Jordan  &, 
Gilbert,  1882). 

LL— TBTRODONTIDiB.    THE  PUFFBRB. 

228.  Lagooephalua  lasvigataa  (L.).    One  specimen  obtained  by  Dr.  Jordan  at  Galveston  (Jordan  & 

Gilbert,  1882). 

229.  Tetrodon  naphelua  (Goode  &  Bean).    Swellfish;  Puffer.    Abundant  at  Galveston  (as  Teirodon 

turgidus  msphelua,  Jordan  &  Gilbert,  1882).  One  specimen  taken  by  us  at  Galveston  and  one 
at  Corpus  Christi. 

230.  Chilomyoterua  aohcapffi  (Walb.).    Common  about  Galveston  (Jordan  &  Gilbert,  1882). 
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lateral  line.  A  young  speeimen,  4f  inches  long,  has  the  head,  3;  depth,  2f ;  D.  Xlll~13;  A. 
in-12;  scales,  abont  55  with  pores;  eye  large,  3^  in  head,  and  greater  than  theinterorbital 
widtb. 

176.  Iiagodon  rhomboides  (L.)«    Pinfi$h;    Ckopa  Spina.    Brazos,  Indianola,  St.  Joseph  Island,  and 

Brazos  Santiago  (Girard,  1859,  pi.  ix,  figs.  13-16).  Galveston  (Jordan  &  Gilbert,  1882). 
Gkhlyeston  and  Corpus  Christi,  at  both  of  which  places  it  is  an  abundant  species. 

177.  ArohoaargoB  probatocephaliis  (Walb.).     Sheepshead,     Indianola  and  Brazos  Santiago  (as 

Sargus  ovi§,  Girard,  1859).    Galveston  and  Corpus  Christi. 


178.  AplodinotiiB  gmimieiu  Raf.     FreBh-waier  Drum.     Mouth  of  Rio  Grande  and  Matamoras  (as 

Amblod&n  negUctus  types,  Girard,  1859,  pL  v,  figs.  6-10).  Red  River  at  Fulton,  Ark.,  and 
Bio  Colorado  at  Austin  (Jordan  &  Gilbert,  1886).  Numerous  specimens  seen  in  the  Houston 
market,  from  the  mouth  of  the  Trinity  River. 

179.  Pogonias  chromis  (L.).     Salt-water  Drum.    Galveston  (Jordan  &  Gilbert,  1882).     Found  by 

us  at  Galveston,  but  not  seen  at  Corpus  Christi.  Brazos  Santiago  (as  Pogonias  faedatua, 
Girard,  1859). 

180.  StellifeniB  lanceolatOB  (Holbrook).      St.  Joseph  Island  (as  Romoprion  lanceolatusy  Girard, 

1859). 

181.  Bairdiella  ohrysura  (Lao.).     Yellow-tail.    Galveston  (as  Sdcena  punctata,  Jordan  &  Gilbert, 

1882).  A  dozen  specimens  were  obtained  by  us  at  Corpus  Christi,  where  it  is  an  abundant 
fish.' 

182.  Sclsena  ocellata  (L.).    Bedfish;  Channel  Bass.    Indianola  (as  JbAnttitf  oceIZa<tM,  Girard,  1859,  pi. 

vui,  figs.  1-4).  Galveston  (Jordan  &  Gilbert,  1882).  An  abundant  and  important  food- 
fish  at  Galveston  and  Corpus  Christi.  Specimens  38  and  39  inches  in  length  at  Galveston 
weighed  46  pounds  each.  In  the  Houston  market  this  fish  was  selling  at  10  cents  a  pound. 
Dickinson  Bayou. 

183.  LetoatomoB  xanthuma  Lac.      Spot;  Goody.     Brazos  Santiago  and  Indianola  (as  Leiostomus 

obliquuSf  Girard,  1859).  St.  Joseph  Island  {sis Homoprion  lanceolatus,  Girard,  1859).  Brazos 
Santiago  and  St.  Joseph  Island  (as  Homoprion  xanthurus,  Girard,  1859).  Galveston  (Jordan 
&  Gilbert,  1882).    Found  by  us  both  at  Galveston  and  Corpus  Christi. 

184.  Ifarimos  faaciatas  (Holbrook).    Eleven  small  examples,  2  to  4i  inches  long,  were  obtained  at 

Galveston. 

185.  Micropogon  nndnlatuB  (L.).    Croaker.   Mouth  of  the  Rio  Grande,  Indianola,  St.  Joseph  Island, 

and  Galveston  (Girard,  1859,  pi.  vii).  Galveston  (Jordan  &  Gilbert,  1882).  Taken  by  us 
only  at  Galveston. 

186.  MentidrThiia  littoralis  (Holbrook).  Surf  WkiHng.    Galveston  (Joiidan  &  Gilbert,  1882).     A 

single  small  specimen  gotten  by  us  at  Galveston. 

187.  Mentioirrhii8a]nexioaim8(L.).     Whiting.    Indianola  and  Brazos  Santiago  (as  ITmM^iiapftalcnui 

types,  Girard,  1859,  pi.  v,  figs.  1-^).  Galveston  (as  Menticirrus  aVbumus,  Jordan  &  Gilbert^ 
1882).  One  specimen  in  the  collection  from  Galveston.  Each  of  these  two  species  is  com- 
mon, however,  at  Galveston,  and  will  doubtless  be  found  all  aiong  the  Texas  coast. 

188.  Cynoacion  nothuB  (Holbrook).    Brazos  Santiago  (as  Otolithus  nothus,  Girard,  1859). 

189.  CynoBcion  nebuloauB  (C.  &y.).    Spotted  Sea  Trout.    Brazos  Santiago,  Brazos,  and  Indianola  (as 

Otolithus  drummondi,  Girard,  1859,  pi.  vi).  Galveston  (Jordan  &  Gilbert,  1882).  Corpus 
Christi  and  Galveston.    Also  seen  in  the  Houston  market  from  the  mouth  of  Trinity  River. 

XXXVL~aX!RRID2I.    THB  GBRROIDS. 

190.  Oerres  gtila  (C.  &Y.).     Brazos  Santiago,  Brazos,  Indianola,  and  St.  Joseph  Island  (as  Rnoino- 

stomus  argenieus,  Girard,  1859,  pi.  ix,  figs.  ^12).    Taken  by  us  only  at  Corpus  Christi. 

191.  Oenres  gracillB  (Gill).    There  are  in  the  present  collection  fourteen  specimens  representing 

Corpus  Christi,  Galveston,  Dickinson  Bayou,  and  Buffalo  Bayou  at  Houston.  This  last 
looidity  is  60  miles  from  salt  water. 
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XXZVn.— CICHLIDiB.    THE  CICHLID8. 

192.  HeroB  cyanoguttatua (B.  &G.).    freshwater  at  Brownsville  (as  Heros  cyanoguiiaitM  types, 

Baird  6l  Girard,  1854).  Lagoon  at  Fort  Brown,  Brownsville,  Matamoras,  San  Juan  Riveri 
and  Cadereita,  New  Leon,  and  Devil  River  (as  Herichthys  cyanogutiatus,  Girard,  1859,  pi. 
IV,  figs.  9-12).  The  type  of  this  species  (U.  S.  N.  M.  No.  851)  is  about  6  inches  in  total 
length  and  is  in  excellent  condition.    It  is  well  described  in  Jordan  &  Gilbert's  Synopsis. 

193.  HeroB  pavonaceuB  Garman.    Mondova,  Coahuila  (types,  Gamian,  1881,  and  Synopsis).    This 

and  the  preceding  species  are  the  most  northern  representatives  of  the  ddilidcBf  a  family 
represented  in  Central  and  South  America  by  many  species. 

XXZVm.— BPHIFPIDiB.    THE  ANGEL-FISHES. 

194.  ChaBtodipteruB  faber  (Broussonet).    AngeUfish.    Galveston  (Jordan  &  Gilbert,  1882).    Two 

small  specimens  obtained  by  us  at  Galveston. 

XXXIX.— OOBIIDiB.    THE  QOBIBS. 

195.  Gk3bioiiiomB  dormltator  (Bl.  &  Soh.).    Near  mouth  of  the  Rio  Grande  (as  Philipnua  dormUatoTf 

Girard,  1859,  pi.  xii,  fig.  13). 

196.  Dormltator  maculatuB  (Bloch).    Near  month  of  the  Rio  Grande  (as  EleotrU  gyrin%Uf  Girard, 

1859,  pi.  XII,  figs.  11  and  12,  and  Eleotrie  8umnu1.entu8  types,  Girard,  1859,  pi.  xii,  figs.  1-3). 
We  obtained  two  small  specimens  at  Galveston  in  Galveston  Bay. 

197.  QobiuB  lyrlcuB  Girard.    Brazos  Santiago  (types,  Girard,  1858  and  1859,  pi.  xii,  figs.  4  and  5). 

Galveston  (Jordan  &  Gilbert,  1882).  Rio  Grande  (as  Euotenogobius  lyrioua.  Synopsis).  Taken 
by  us  at  Galveston. 

198.  Qobiua  soporator  0.  &  V.    Goby,    St.  Joseph  Island  (as  GoHua  oatulus  types,  Girard,  1859, 

pi.  xu,  figs.  9  and  10).    St.  Joseph  Island  (as  Evorthodus  oaiuluSf  Synopsis). 

199.  QobiuB  boleoBoma  J.  &  G.    Ooby.    Several  specimens  obtained  by  us  at  Galveston,  Dickinson 

Bayou,  and  at  Corpus  Christ!,  from  which  the  following  description  is  taken:  Head,  4  to  4^; 
depth,  3  to  4 ;  D.  vi-11  or  12  to  vi-13  or  14 ;  A.  11  to  13  or  14.  Scales  26  to  31.  Body  slender, 
compressed.  Head  moderate ;  snout  evenly  decurved,  equal  to  eye.  Eye,  3  to  4  in  head,  its 
diameter  about  equal  to  the  interorbital  space.  Mouth  moderate;  maxillary  extending 
slightly  beyond  point  of  orbit.  Teeth  slender  in  several  rows.  Scales  moderate,  ctenoid, 
those  in  fVont  somewhat  reduced.  Vertical  fins  low,  caudal  pointed,  nearly  as  long  as  head ; 
pectoral  shorter  than  caudal ;  ventral  shorter  than  caudal.  Region  before  dorsal  and  breast 
naked;  belly  scaly.  Color,  light  olivaceous,  faintly  mottled  with  darker;  along  the  middle 
of  side  are  four  or  five  oblong  dark  blotches,  the  last  being  at  base  of  caudal ;  a  jet-black 
spot  above  g^U-opening  on  side  of  back ;  head  faintly  marked  above  with  darker ;  a  dark 
bar  extending  from  near  angle  of  month  nearly  to  edge  of  preopercle;  also  a  dark  bar  from 
maxillary  to  lower  Aront  of  eye;  opercle  dusky  with  silvery  edge;  vertical  fins  and  caudal 
barred  with  darker;  ventral  pale,  with  two  dark  lines  through  the  middle;  in  some  cases 
dark  with  pale  margin ;  head  and  naked  areas  punctulate  with  darker.  Other  specimens 
with  no  shoulder  spots,  no  dark  punctulations  on  breast,  and  ventrals  with  no  dark  mark- 
ings. Spots  on  the  sides  of  all  the  specimens  range  fh>m  linear  to  nearly  round.  In  their 
review  of  the  Gohiidoe,  Jordan  &  Eigenmann,  Proc.  U.  S.  Nat.  Mus.  1886,  490,  state  that 
the  breast,  nape^  and  belly  of  this  species  are  naked,  but  in  our  specimens,  as  well  as  in  some 
other  specimens  identified  by  Dr.  Jordan,  and  with  which  our  specimens  were  compared,  the 
belly  is  always  evidently  scaly,  as  also  the  belly  of  G,  stigmatieiM,  which  was  said  to  be  naked. 
The  thinness  and  transparency  of  the  scales  on  the^elly  cause  it  to  appear  naked  in  some 


>  specimens. 

I 
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The  following  table  gives  measnrements  of  14  speoimens : 


Head. 

Depth. 

Eye. 

H 

5. 

4 

4 

5 

4 

4 

4 

3i 

4 

5 

4 

41 

5 

4 

4 

H 

8| 

4 

5 

4 

4 

4| 

4,  nearly. 

4 

4+ 

11 

3| 

4 

4 

M 

4+ 

4 

6+ 

4 

4 

n 

^ 

Dorsal. 


VI. 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 


11  or  12 
11 

12  or  13 
11  or  12 
11  or  12 
11  or  12 
11 

11 
II 
11 
11 
11 
11 
f 


Anal. 

Scales. 

11 

30 

11 

30  or  31 

13  or  U 

30  or  31 

12 

30  or  31 

11  or  12 

30  or  81 

13  or  14 

11 

30  or  31 

11 

29  or  30 

12 

30,  about. 

11 

28  or  29 

11 

28  or  29 

12 

26,  about. 

11 

28 

11 

29  or  80 

200.  Gobiiui  ^rtirdenumni  6rd.    Brazos  Santiago  (types,  Girard,  1859^  and  Synopsis). 

201.  |Gk>falonelluB  oceanicuB  (Pallas).    Emerald  Fi$h»    St.  Joseph  Island  (as  Gobionellui  ha$1atu$ 

types,  Girardy  1859,  pi.  xu,  figs.  7  and  8). 

202.  LepidogobinB  gnlosus  (Grd.).    Goby,    Indianola  (as  Oolntu  gulo9US  types,  Girard,  1868  and  1859, 

and  Synopsis)^    Taken  by  as  at  Corpus  Christi  and  in  Dickinson  Bayou  near  Dickinson. 

203.  Gobiosoma  boaoi  (Lao.).   Goify,    Five  specimens  from  Galveston  and  nineteen  from  Corpus 

Christi. 

204.  OobioBoma  molestnm  Grd.    Chhy.    Indianola  (type,  Girard,  1859,  pi.  xn,  fig.  14).    Six  speci- 

mens are  in  our  collection  finom  Corpus  Christi. 

XL.— TRIGIiID^I.    THB  QURNARDS. 

205.  PrionotoB  soitalas  J.  &  G.    Sea  Bohin,    Taken  by  us  only  at  Galveston. 

206.  Piionotns  tribnlns  C.  &  V.  Sea  Bohin.     Galveston  (Jordan  &.  Gilbert,  1882).    Taken  by  as 

at  Galveston  and  Corpus  Christi. 


207.  Qobiesox  virgatnlna  J.  &  G.  One  specimen,  If  inches  long  to  tip  of  caudal,  taken  at  Galveston. 
Head  (from  tip  of  snout  to  edge  of  gill-cover),  about  2};  width  of  head,  3^;  depth,  7i;  D. 
10;  A.  6.  Body  slender,  head  low  and  broad.  Eye  small,  4^  in  head  or  2  in  interorbital 
width.  Cheeks  not  prominent;  opercle  ending  in  a  sharp  spine;  cleft  of  mouth  extending 
below  front  of  orbit;  teeth  of  upper  Jaw  in  two  series,  the  outer  series  short,  those  occupy- 
ing front  of  jaw  enlarged,  four  of  which  are  canine-like.  Eight  middle  teeth  of  lower  jaw 
incisor-like,  edges  entire.  Color,  dark  olivaceous,  indistinctly  mottled  and  finely  punctate; 
under  part  of  head,  disk,  and  ventrals  pale  and  yellowish ;  dorsal,  caudal,  and  anal  dark, 
barred  with  paler;  belly  yellowish  brown.  This  specimen  seems  to  be  G,  wrgatulus,  but  the 
fin  rays  are  fewer  than  in  that  species. 


208.  Batraohus  tau  (L.).    Toadfieh;  OyBter-fiah,    Indianola  (Girard,  1859).    One  example  obtained 

by  us  at  Corpus  Christi. 

209.  Poriohthys  porosiBaimaB  (C.  &,  V.).    Galveston  (as  Porichihys  plectrodon  types,  Jordan  &  Gil- 

bert, 1882).  « 

XLin.— URANOSCOPIDA.    THE  8TAR-OAZERS. 

210.  trpBllonphoruB  y-grsscum  (C.  &y.),    Star-ga»er.    One  specimen  of  this  species  was  secured 

by  us  at  Galveston. 

211.  AstroscopuB  anoplOB  (C.  &  Y.).    Dogfish.    Electric  Dogfish.    Galveston  (Jordan  &  Gilbert, 

1882),  where  they  report  it  as  being  rather  conmion. 
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212.  dwmiMNlpa  boaqaianvB  (Lac.).    0f«»»f .    Three  specimend  obtained  by  lu  »t  CorpvM  Ohristi. 

213.  Ijwtliea  liMitxi  (Le  $.).     Blemmg.    We  collected  two  specimens  at  Corpus  Ohri«ti. 

214.  laesthes  icmthas  J.  &  O.    B/'fiMiy.    Apparently  not  common  on  the  Texas  CMMt,  as  it  has  not 

hitherto  been  reported  from  that  ooiist  and  we  obtained  but  a  single  specimen  at  Oalveaton. 

215.  laesthes  scrutator  J.  A,  G.    BUmmjf.    Galveston  (types,  Jordan  A,  Gilbert^  1883). 

216.  HypIearochihiB  geminatos  (Wood).     Blemmg.     St.  Joseph  Island  (as  BIsmihw  wsHyiss  tiypes, 

Girmrdy  1859,  pL  xii,  fig.  6). 

XLV.—OPHTOTTDJB.    THE  OPHIDIOID8. 


217.  Ophidion  marginatnm  DeKay.    St.  Joseph  Island  (as  OpkkU4t9^  Jo99phi  types,  Giimrd«  1859, 

and  Synopsis). 

XLVL— PLBURONBCTIDJB.  THE  FLOUKDBRS. 

218.  dtbariclithys  spiloptenis  Gfinther     FUmnder.    Taken  by  as  at  Galveston. 

219.  Etropns  c^rossotos  J.  &  G.    Galveston  (Jordan  &  Gilbert,  1882).     Ten  specimens  obtained 

by  ns  at  Galveston. 

220.  Paralichthys  lethostigma  J.  &.  G.    Flounder,    A  common  market  fish  at  Galveston  (as  Pnr- 

alickikif9  demiaiu9y  Jprdan  <&  Gilbert,  1882).     Found  by  us  at  Galveston,  Dickinson  Bayou, 
and  Corpus  Christi. 

221.  Ancylopsetta  qoadroceliata  Gill.    We  have  two  small  specimens  taken  at  Galveston. 

222.  Achims  foaciatna  Lac.    Galveston  (as  Achirms  Unrattu  ftrotmi,  Jordan  <&  Gilbert,  1882).  One 

young  individual  frtim  Galveston  and  another  from  Dickinson  Bayou  near  Dickinson. 

223.  Symphnma  plagiusa  (L.).    Found  by  us  at  Galveston,  Dickinson  Bayou,  and  Corpus  Christi. 

It  does  not  appear  at  all  abundant,  as  we  obtained  but  four  specimens. 


224.  Pterophryne  hiatrlo  (L.).    Galveston  (as  Pterapkrffnaides  histrio,  Jordan  St,  Gilbert,  1883).    One 

specimen  from  Galveston,  presented  to  us  by  Dr.  A.  Galny. 

XLVm.— MAIiTHZDiB.    THB  BATFI8HBS. 

225.  Malthe  vespertilio  (L.).    A  specimen  of  this  fish  vras  given  to  Dr.  Jordan  by  Dr.  A.  Qalny,  of 

Galveston  (Jordan  &  Gilbert,  1882). 

ZLIX.— OSTRACXZDiB.    THB  TRITNKFiaHBB. 

226.  Ostracion  trioome  L.    Cawfi$h.    Galveston,  one  specimen  (as  Otfrooium  quadrioom9,  Jordan  & 

Gilbert,  1882). 

L.— BAUSTXDiB.    THB  TRIOaBR-FXSHBB. 

227.  AlTitera  BOhcBpffl  (Walb.).     Orange  FileJUh,    Through  the  kindness  of  Mr.  J.  A.  Singley,  of  the 

Texas  Geological  Survey,  we  have  received  a  dry  skin  of  this  speoies.  Mr.  Singley  obtained 
the  specimen  at  Galveston,  where  it  is  known  as  the  "  orange  flleflsh.''  A  young  fish,  prob> 
ably  of  this  species,  was  seen  by  Dr.  Jordan  at  Galveston  (as  AluUra  sp.  incog.,  Jordan  & 
Gilbert,  1882). 

U.— TETRODONTIDiB.    THB  PUFFBR8. 

228.  Lagooephalaa  lasvigatas  (L.).    One  specimen  obtained  by  Dr.  Jordan  at  Galveston  (Jordan  6l 

Gilbert,  1882). 

229.  Tetrodon  nephelua  (Goode  &.  Bean).    Swellfi$h;  Puffer,    Abundant  at  Galveston  (as  Teirodon 

iurgidue  mophelus,  Jordan  &  Gilbert,  1882).  One  specimen  tak«n  by  us  at  Galveston  and  one 
at  Corpus  Christi. 

230.  ChilomycteruB  achGopflB  (Walb.).    Common  about  Galveston  (Jordan  dt  (lilbort,  1882). 
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CLASSIFIED  LIST  OF  LOCALITIES  MENTIONED. 


In  the  following  classified  list  of  streams  and  localities  an  attempt  has  been  made 
to  arrange  in  order  all  the  localities  in  Texas  and  the  Bio  Grande  Basin  from  which 
any  fish  has  ever  been  reported,  as  shown  by  the  literature  at  onr  command.  Some 
of  the  small  creeks  and  springs  mentioned  in  the  earlier  papers  are  quite  difficult  to 
locate  definitely,  but  it  is  believed  the  classification  here  given  is  approximately,  if  not 
exactly,  correct.  It  has  been  thought  best  to  include,  in  a  few  cases,  localities  not  in 
the  actual  limits  of  this  paper,  the  object  of  which  will  be  apparent  upon  an  examina- 
tion of  the  preceding  detailed  list  of  species.  Isolated  waters  south  of  the  Bio  Orande, 
but  which  geographically  belong  in  the  Bio  Grande  Basin,  have  been  included: 


Arkansas  Birer: 
Canadian  River. 

Spring  Creek  near  Creswell. 

Fnlton  Creek  near  Creswell. 

Coal  Creek. 

Headwaters  of  Canadian  River  in  the  Llano 

Estacado. 
Elm  Creek. 
Antelope  Creek. 
Poteaa  River  near  Fort  Smith,  Arkansas. 
Red  River  at  Fulton,  Arkansas. 

Tributary  of  Red  River  at  Fort  Washita,  In- 
dian Territory. 
Otter  Creek,  tributary  of  North  Fork. 
Gypsum  Creek. 
Sans  Bois  Creek. 
Little  Wichita  River. 
Turkey  Creek. 
Sabine  River  at  Longview. 
Neches  River  near  Palestine. 
Trinity  River  at  Fort  Worth,  Dallas,  MagnoUa 
Point,  and  at  mouth. 
Long  Lake  near  Magnolia  Point. 
Elm  Creek. 
San  Jacinto  River  at  Lynchburg. 
Buffalo  Bayou  near  Houston. 
Hunter  Creek  near  Houston. 
Big  White  Oak  Bayou  near  Houston. 
Sims  Bayou  near  Houston. 
Kilper's  Pond  near  Houston. 
Dickinson  Bayou  at  Nicholstone. 
Brazos  River. 

Clear  Creek  near  Hempstead. 
Leon  River. 

Lampasas  River  near  Belton. 
Colorado  River,  headwaters  of. 

San  Saba  River  at  Fort  McKavett. 
LJano  River  in  Kimble  County. 
Johnson  Fork,  in  Kimble  County. 
Comanche  Creek  in  Mason  County. 
San  Antonio  River  at  S$bn  Antonio.. 
Guadalupe  River  at  New  Bcaunfels. 
Comal  Creek  at  New  Brauufels. 
Blanco  River  at  San  Marcos. 
San  Marcos  River  at  San  Marcos. 
Dry  Creek  near  Victoria. 
Cibolo  Creek. 

Sutherland  Springs. 
Medina  River  at  Helotes. 

Tributary  of  Medina  River. 
Helotes  Creek. 

Wallace  Creek  in  Banderli  County,  and  the 
upper  waters  of  Medina  River. 
Salado  River. 

San  Antonio  Springs,  San  Antonio. 
San  Pedro  Creek,  San  Antonio. 


Nueces  River. 
Frio  River. 

Sabinal,  Leona,  and  Seoo  rivers. 
Upper  tributaries  of  Nueces  River. 
Elm  Creek. 
Turkey  Creek. 
Rio  Grande  at  Alamosa.  Loma,  Sangre  de  Christo 
Pass,  and  (tributary)  at  Fort  Garland  in 
Colorado :  San  Udefonso,  at  the  mouth  of 
the  Hondo   River,  Albuquerque,  Piedra 
Painte ;  (tributa^)  at  Ojo  de  Gallo,  (trib- 
utary) between  Fort  Defiance  and  Fort 
Union,  (tributary)  at  Zoquito,  and  Fort 
Bliss  in  New  Mexico  ;  (tributaries)  at 
Buena  Vista,   Aoapulco,  and  Cui^noo, 
New  Leon ;  Parras,  and  springnear  Sal- 
tillo,  Coahuila;   (lagoon)  at  Palo  Alto, 
Matamoras,  and  Boca  Grande  in  Tamau- 
lipas;  Eagle  Pass  (Is^oon),  Fort  Brown, 
and  Brownsville  in  Texas. 
San  Felipe  Creek. 

San  Felipe  Springs. 
Devil  River. 
Pecos  River. 

Live  Oak  Creek. 
Headwaters  of  Pecos  River. 
Bonito  River,  New  Mexico. 
Delaware  Creek. 
Limpia  River  and  Springs. 
Comanche  Springs. 
Leon  Springs. 
Hurrah  Creek. 
Taos  River,  New  Mexico. 
CostiUa  Creek,  New  Mexico. 
Rio  Conejos  at  Alamosa,  Colorado. 
Chama  River. 

Tributary,  at  Abiquin,  New  Mezioo. 
Brazos  River,  New  Mexico. 
(  f )  Rio  de  Acama,  New  Mexico. 
Utah  Creek. 
Lake  Guzman. 
Tributaries. 

Rio  Mimbres  in  Chihuahua. 
Janos  River. 

Streams  of  the  Sierra  Madre. 
Chihuahua  River  and  tributaries. 
Rio  de  las  Conchas,  Chihuahua. 
Chihuahua  near  northern  boundaries  of  Da- 

rango  and  Sinaloa. 
Lago  delMuerte,  tributaries  and  springs  near 
Monclova,  Coahuila. 
Nazas  River  at  San  Pedro. 
Rio  San  Juan  at  China,  and  near  Monterey, 
New  Leon. 
Rio  San  Diego  near  Cadereita,  New  Leon. 
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APPENDIX, 

While  carrying  on  tbe  investigationd  for  the  purpose  of  delecting  a  site  for  a  fish- 
enltoral  station  in  Texas  in  November  and  I>eceinber^  1891,  aoonsiderablc  collection  of 
moUusks  and  a  small  collection  of  reptiles  and  batrachians  were  made^  The  mollusks 
were  collected  almost  wholly  by  Dr.  R.  R,  Gurley,  of  the  T,  S.  Fish  Commission,  and 
Mr.  J.  A.  Siugley,  of  the  Texas  geological  survey,  wlft  accompanied  our  party  during 
most  of  the  time  soent  by  us  in  the  State.  The  large  number  of  species  found  in  the 
accompanjing  list  attests  their  skill  and  enthusiasm  as  collectors.  As  many  of  these 
moUusks  sustain  an  important  relation  to  the  fishes  of  the  region  in  which  they  are 
found,  the  list  may  very  properly  be  published  here.  No  special  search  was  made  fi>r 
reptiles  and  batrachians,  but  such  as  we  chanced  to  see  were  collected  and  preserved. 
These  were  turned  over  to  the  National  Museum,  where  they  have  been  studied  by  Mr. 
F.  G.  Test,  whose  report  is  herewith  presented. 


ANNOTATED 


LIST   OP    THE    REPTILES    AND     BATRACHIANS    COLLECTED    IN 
MISSOURI  AND  TEXAS  IN  THE  PALL  OP  1891. 


[By  Frederick  C.  Test,  Aid,  Reptile  Department,  U.  S.  NatioDal  Mnaemn.] 

Texas  is  well  known  to  abound  in  reptiles,  but  nearly  all  the  species  had  gone  into 
hibernation  at  the  time  of  this  expedition  (November  and  December)  and  few  were 
therefore  seen.  The  list  is  of  value,  however,  in  that  it  shows  what  si>ecies  of  reptiles 
and  batrachians  of  that  region  are  to  be  seen  so  late  in  the  fall.  The  four  turtles 
collected  are  very  interesting,  and,  taking  everything  into  consideration,  the  entire 
collection,  thongh  small,  is  one  of  some  imi>ortance. 

1.  BCalaclemmya  kohnii  BauT.  Foaryoimgtartleswerecaptared,and  areof  e8i>eoialnote.  Theyarc^ 
different  from  any  other  species  of  this  group,  even  differing  in  some  of  the  markings  on  tho 
head  from  this  recently  described  species  to  which  I  have  referred  them.  The  slight  differ- 
ences, however,  seem  to  me  dne  to  immaturity,  and  I  therefore  refer  these  four  spooimenH 
to  if.  kohnii.  The  find  extends  the  range  of  the  species  some  little  distance  to  the  west 
of  the  type  locality  in  sonthem  Louisiana. 


Mnsenm 
No. 

Collector's 
No. 

Locality. 

Date. 

17082 
17693 
170M 
17605 

11 
12 
IS 
14 

1  Long  Lake,  near  Trinity  River,  12  miles  south* 
irest  of  Palestine,  Tex. 

Nov.  SS 

2.  Anolls  prlnoipaUa  L.    One  adult  female  of  this  so-called   '^chameleon/'  found  in  abundance 
in  several  Southern  States,  especially  the  adjoining  one  of  Louisiana,  wim  collets t«d. 


Mnseom 
No. 

Collector's 
No. 

176B6 

4 

Locality. 


Neohes  River,  14  miles  east  of  Palestine,  Tex t 


Date. 


Nov.  24 


3.  Sceloporus  undtilatus  Dandin.    This  widely  spread  lizard  is  represented  in  the  collection  by  one 
young  individual. 


Museum 
No. 

Collector's 
No. 

Locality. 

Bate. 

17607 

5 

Nechm  River,  14  miles  east  of  Palestine,  Tex.... 

Nov.  24 
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4.  CarphophiopB  vermis  Kenn.    One  half-grown  specimen  of  this  retiring^  ground  snake  was  obtained 
in  southwestern  Missouri.    The  salmon  color  of  the  under  surface  is  particularly  bright. 


Hoaeum 
No. 


17008 


Collector's 
No. 


Locality. 


2 


TJ.  S.  Fish  Commission  Station,  Neosho,  Mo 


Date. 


Oct    30 


5.  Storeria  dekayi  Holbrook.  One  specimen  of  this  little  snake,  which  seems  to  be  quite  commonly 
found  at  this  time  of  year  about  water-courses^  in  the  bottoms  of  ditches,  and  similar 
places,  sometimes  occurring  dozens  together,  of  all  ages  and  sizes.  In  this  individual  the 
ground  color  is  a  shade  lighter  than  usual,  bringing  out  clearly  the  dark  spots  and  markings, 
noticeably  those  about  the  head. 


Maseam 
No. 


Collector's 
No. 


Locality. 


17099 


New  Braanfels,  Tex. 


Bate. 


Dec.     2 


6.  Spelerpes  bilineatns  Green.     One  very  small  specimen  was  secured,  still  possessing  gills  and 
cirri.    It  is  quite  dark.    This  is  the  only  salamander  found. 


Mosenm 
No. 

Collector's                                        T.rw«n*» 
No.                                             Locality. 

Date. 

17700 

6 

Neches  River,  14  miles  east  of  Palestine,  Tex  . . . 

Nov.  24 

7.  Aoris  gryllna  crepitans  Baird.  Of  this  common  little  f^og,  or  ''peep,''  five  specimens  were 
collected.  Nos.  17701, 17704,  and  17705  are  very  typically  and  finely  marked,  but  Nos.  17702 
and  17703,  in  addition  to  the  usual  markings,  have  several  small,  circular,  light  spots  on  the 
back,  giving  them  an  odd,  mottled  appearance. 


Mnaenm 
No. 


17701 
17702 
17703 
17704 
17706 


CoHector's 
No. 


7 

I] 

10 
19 


Locality. 


Sims  Bayou,  10  miles  soath  of  Hoaston,  Tex — 
Biff  White  Oak  Bayou,  2mile8  northwest  of  Hous- 
&n,  Tex. 

New  Braunfels,  Tex 

do 


Date. 


Nov.  18 

!Nov.  17 

Dec.     3 
Do. 


8.  Rana  pipiena  pipiena  Schreber.  One  large  specimen  of  typical  proportions,  but  with  unusually 
dark  coloration.  The  ground  color  is  quite  dusky,  and  the  posterior  surfaces  of  the  thighs 
are  broadly  mottled  with  black.  The  throat  and  front  of  femurs  are  flecked  with  brownish. 
This  phase  of  coloring,  though  apparently  not  common,  is  paralleled  by  U.  S.  N.  M.  No. 
3293,  from  Brownsville,  Tex.,  collected  by  Capt.  Van  Vliet. 


Museum 
No. 

Collector's 
No. 

Locality^ 

Date. 

17706 

18 

New  Braunfels.  Tex 

Dec.     3 

9.  Rana  oatesbiana  Shaw.    One  medium-sized,  quite  dark  specimen,  with  the  under  surface  thor- 
oughly marbled  with  dark  brown,  and  nine  tadpoles  of  this  species  were  collected. 


Mu9<mm     Collector's 
No.                No. 

Locality. 

Date. 

17707  '           16 
17708-13              16 

17714-16              17 

Nenhes  River,  14  miles  east  of  Palestine,  Tex 

Trinity  Kirer,  at  Maenolia  Point,  10  miles  south- 
west of  Palestine,  Tnx. 
New  Braunfels.  Tex 

Nov.  24 
Nov.  23 

Dec.     3 
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LIST  OP  MOLLUSCA  COLLECTED  IN  TEXAS  IN  1891. 
[By  J.  A.  Singley,  G^logioal  Saryey  of  Texas.] 

The  oollection  of  moUasca,  of  which  a  list  is  given  below,  was  made  by  Dr.  B.  B. 
Onrley  and  the  writer,  while  engaged  in  investigating  the  waters  of  Texas  with  the 
view  of  establishing  a  fish-cnltural  station  in  that  State.  No  new  species  are  described, 
bat  a  new  Cytherea{C,  texasiana)  has  been  described  by  Dr.  W.  H.  Dall  from  material 
collected  at  Gi^vestou  during  the  investigation.  The  list  also  includes  a  number  of 
marine  species  not  heretofore  recorded  from  the  State,  and  gives  new  localities  for 
several  terrestrial  and  fluviatile  species.  The  arrangement  is  that  of  Tryon's  ^^Struc- 
tural and  Systematic  Oonchology." 

1.  Bplmla  pexonii  Loin.    Galveston  and  Corpos  Christi. 

2.  Porpmra  haemastoiiia  L.    Galyeston  and  Corpos  Christi.    It  is  abundant  on  the  rocks  at  the 

Qalyeston  Jetty. 

3.  Paaoiolarla  gigantea  Kien.    Corpus  Christi.    Giyen  on  the  authority  of  Dr.  Gnrley.    I  have  not 

seen  the  species. 

4.  Fulgnr  perversa  L.    Corpus  Christi  and  Ghklveston.    Common  at  both  places. 

5.  Fnlgnr  pymm  DUlwyn.    Galveston  and  Corpus  Christi.    Not  common. 

6.  Naaaa  vibex  Say.    Galveston;  beach- worn  examples.    Abundant,  living  at  Corpus  Christi, in 

Corpus  Christi  Bay  and  Laguna  Madre.    The  Texas  examples  are  dwarfed. 

7.  Nasaa  acuta  Say.    Common  on  Galveston  Beach  the  latter  part  of  November.    A  few  beach- 

worn  examples  were  found  at  Corpus  Christi. 

8.  Olivella  mutica  Say.    Beach-worn  examples  were  found  at  Galveston. 

9.  Oliva  literata  Lam.    A  few  broken  shells  found  on  Galveston  Beach. 

10.  A"*^^^''  obesa  C.  B.  Ad.    Galveston  and  Corpus  Christi  J  dead  shells,  not  rare. 

11.  Aatyris  lunata  Say.    Dead  and  worn  shells  common  on  Galveston  Beach,  abundant  living  at 

Shamrock  Cove,  Corpus  Christi  Bay. 

12.  Terebra  oonoava  Say.    Galveston  Beach;  not  common;  dead  and  worn  sheUs  only. 

13.  Terebra  dialooata  Say.    Galveston  Beach;  commoner  than  the  preceding  and  better  preserved. 

14.  yawg<H^»  cerinella  DaU.    Common  at  Galveston  and  Corpus  Christi. 

15.  Natioa  dnpUoata  Say.    Ghilveston  and  Corpus  Christi.    An  elevated  and  a  depressed  form  are 

found.    Common. 

16.  Natica  puaiUa  Say.    Galveston;  beach- worn  examples  only.    Not  common. 

17.  Sigaretoa  perapeotiTua  Say.    Common  on  Galveston  Beach. 

18.  Crepidola  fornioata  L.    Abundant  at  Corpus  Christi.    A  few  found  on  Galveston  Beach. 

19.  Crepidula  plana  Say.    Galveston  and  Corpus  Christi.    Common. 

20.  Crepidula  oonvexa  Say.    Corpus  Christi.    The  species  is  given  on  the  authority  of  Dr.  Gurley. 

21.  Solariiim  verracoaam  Phil.    Galveston  Beach,  rare.    Padre  Island,  Corpus  Christi  Bay,  common. 

22.  Scala  contorqnata  Dall.    Galveston.    Given  on  the  authority  of  Dr.  Gurley. 

23.  Turbonilla  intermpta  Totten.    (Galveston  Beach.    Not  common. 

24.  Iiitorlna  izrorata  Say.    Abundant  along  the  shore  of  Galveston  Bay  near  Swan  Lake. 

25.  Modolna  lenticolaria  Chem.    Corpus  Christi.    Given  on  the  authority  of  Dr.  Gurley. 

26.  Cexithimn  yariabile  C.  B.  Ad.    Abundant  in  Shamrock  Cove,  Corpus  Christi  Bay. 

27.  Bittiiiiii  varinm  Pfr.    Galveston  and  Corpus  Christi ;  abundant. 

28.  ^Ittiam  oerithidioidea  Dall.    Galveston  (  Dr.  Gurley ) . 

29.  Sella  terebraUa  C.  B.  Ad.    Dead  sheUs  found  on  the  beach  near  Corpus  Christi. 

30.  Qoniobaaia  pleoriatriata  Say.    Comal  Creek,  New  Braunfols.    The  species  is  not  common. 

31.  Ooniobaaia  comalenaia  Pllsbry.    Comal  Springs  and  Guadalupe  River,  New  Braunfels;  San 

Marcos  Springs  and  River,  Sau  Marcos.    Abundant. 

32.  Hydrobia  texana  Pilsbry.    Comal  Creek,  New  Braunfels.    Not  common. 

33.  Pyrgula  apinoaaCall  &  Pilsbry.    Comal  Creek,  New  Braunfels.     Rare. 

34.  Amicola  peracuta  Pilsbry  &  Walker.    Comal  Creek,  New  Braunfels;  Long  Lake,  Anderson 

County.    Abundant. 

35.  TmncateUa  caribbaenaia  Sowb.    Galveston. 
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36.  Tmnoatella  pulohella  Pfr.    Oalveston.    These  two  species  of  Truncatella  are  listed  on  the 

authority  of  Dr.  Garley.    I  have  not  found  them  in  my  Galveston  material. 

37.  Helicina  orbiculata  Say.    This  species  was  found  abundant  at  every  point  visited  with  the 

exception  of  Galveston  Island. 

38.  FisBTirella  altemata  Say.    A  few  bleached  and  broken  examples  were  found  on  the  beach  near 

Corpus  Chris ti.  I 

39.  Actseon  panctoatrlatua  C.  B.  Ad.    Galveston  and  Corpus  Christi.    Not  common. 

40.  ntricolua  canaliculatua  Say.    Galveston  and  Corpus  Christi.    Common. 

41.  Bulla  oocidentalia  A.  Ad.    Corpus  Christi.    Dead  shells  abundant. 

42.  Olandina  deouaaata  Desh.  var.  aingleyana  W.  G.  Binney.    One  example  found  at  New  Braunfels. 

43.  Zonitea  indentatua  Say.  var.  tunbllicata.    San  Marcos,  San  Antonio,  Ne^  Braunfels,  and  Pales- 

tine.   Common. 

44.  Zonitea  arboreoa  Say.    Found  at  same  localities  as  the  above,  but  much  more  abundant. 

45.  Zonitea  fiilvuB  Drap.    New  Braunfels.    Common. 

46.  Zonitea  minuaoulua  Binn.    New  Braunfels.    Common. 

47.  Zonitea  aingleyanua  Pllsbry.     New  Braunfels.    Not  common. 

48.  Helix  berlandieriana  Mor.    Houston  and  Palestine.    Common. 

49.  Heliz  griaeola  Pfr.    Corpus  Christi,  San  Antonio,  and  Austin.    Abundant. 

50.  Helix  roemeri  Pfr.    Austin.    Abundant. 

51.  Helix  monodon  Rack.  var.  fratema  Say.    New  BraunfeLs.    Common. 

52 .  Helix  texaaiana  Mor.  Palestine,  Austin,  San  Marcos,  San  Antonio,  and  Corpus  Christi.   Abundant. 

53.  Helix  mooreana  W.  G.  Binn.    New  Braunfels.    Abundant. 

54.  Helix  hippoorepia  Pfr.    New  Braunfels.    Rare. 

55.  Helioodiacua  lineatua  Say.    New  Braunfels.    Not  common. 

56.  Bulimulua  altematus  Say.    Corpus  Christi.     Typical  alternatus  was  found  west  of    Corpus 

Christi,  while  a  variety  intermediate  between  alternatus  and  aohiedeanus  was  found  along 
the  bluffs  bordering  un  Corpus  Christi  Bay. 

57.  Bulimulua  dealbatua  Say.    Palestine.    Two  examples. 

58.  Bulimulua  achiedeanua  Pfr.    New  Braunfels  and  San  Antonio.     Common. 

59.  Bulimulua  aohiedeanus  mooreanus  W.  G.  Binn.     San  Antonio,  New  Braunfels,  San  Marcos, 

and  Austin.  Abundant.  These  so-called  '^ species''  of  fiaZimuItfA  are  simply  variations  of 
one  species.  At  each  of  the  given  localities  examples  were  found  that  connected  two  or 
more  forms  and  could  not  be  satisfactorily  referred  to  any  one  ''species.'^ 

60.  Holoapira  roemeri  Pfr.    New  Braunfels.    Very  rare. 

61.  Holoapira  goldfuaai  Menke.    New  Braunfels.    Common. 

62.  Macroceramua  goaaei  Pfr.    New  Braunfels.    Common. 

63.  Pupa  fallax  Say.    New  Braunfels.    Abundant. 

64.  Pupa  prooera  Gould.    New  Braunfels.    Common. 

65.  Pupa  contraota  Say.    Palestine,  New  Braunfels.    Common. 

66.  Pupa  pentodon  Say.    New  Braunfels.    Common. 

67.  Pupa  curvidena  Gk)uld.    New  Braunfels.    Not  common. 

68.  Pupa  armifera  Say.    New  Braunfels.    Two  examples. 

69.  Succinea  groavenorl  Lea.    Palestine.    Rare. 

70.  Phyaa  foraheyi  Lea.    Long  Lake,  Anderson  County.    Not  common.  ' 

71.  Phyaa  halei  Lea.    San  Antonio  Springs  and  San  Marcos  springs  and  river;  also  in  Comal  Creek,  , 

New  Braunfels.    Abundant.  I 

72.  Limnaea  humilia  Say.    Long  Lake,  Anderson  County.    Not  common. 

73.  Linmsea  deaidioaa  Say.    San  Antonio  Springs,  San  Antonio ;  San  Marcos  Springs  and  River,  San 

Marcos.    Not  common. 

74.  Planorbia  liebmanni  Dunker.    Comal  Creek,  New  Braunfels.    Common. 

75.  Planorbia  lentua  Say.    Long  Lake,  Anderson  County;  Comal  Creek,  New  Braunfels.    Common. 

76.  Planorbia  bicarinatua  Say.    San  Marcos  River,  San  Marcos.    Not  common. 

77.  Ancylua  exoentricua  Morelet.    Comal  Creek,  New  Braunfels.    Very  rare. 

78.  Pholaa  truncata  Say.    Corpus  Christi.    Not  common. 

79.  Pholaa  coatata  L.     Single  valves  abundant  at  Galvestou  and  Corpus  Christi. 

80.  Solan  directua  Conrad.    Corpus  Christi.    Young  shells  abundant.    No  adults  were  found. 

81.  Tagelua  gibbua  Spengler.    Galveston  and  Corpus  Christi.     Common. 

82.  Mactra  lateralia  Say.    Corpus  Christi  and  Galvestou.    Abundant. 
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83.  Mactra  braziliana  Lam.    Gorpas  ChriBti  (Dr.  Gorley).    . 

84.  QnathodoncaneataCon.    Corpus  Christi  and  Galyeston.    Abuudant.    The  Giyens  Oyster  Com- 

pany,  at  Corpus  Christi,  were  caaning  this  species  and  putting  it  on  the  market  labeled 
''Little  Neck  Clams." 

85.  Gnathodon  rostrata  Petit.    Galveston  (Dr.  Gurley). 

86.  Labiosa  canalicalata  Say.    Single  valves  are  abundant  at  Corpus  Christi  and  Galveston* 

87.  Semele  reticulata  Gmel.    Galveston  (Dr.  Gurley). 

88.  Abra  aeqoalis  Say.    Galveston.    Not  common. 

89.  Cnmingia  tellinoides  Con.    Corpus  Christi.    Not  common. 

90.  Tellina  altemata  Say.    Galveston  and  Corpus  Christi.    Abundant. 

91.  Tellina  pollta  Say.    Corpus  Christi  (Dr.  Gurley). 

92.  Macoma  constriota  Brug.    Galveston  and  Corpus  Christi.    Not  common. 

93.  Macoma  brevifrons  Say.    Galveston  (Dr.  Gurley). 

94.  Donaz  tnmlda  Retz.    Galveston  and  Corpus  Christi.    Abundant. 

95.  Donax  roemexl  Pfr.    Galveston  and  Corpus  Christi.    Not  common. 

96.  Petricola  phdadiformiB  Lam.    Single  valves  were  found  at  Galveston  and  Corpus  Christi. 

97.  Venus  canceUata  L.     Dead  shells  are  very  abundant  on  the  beach  at  Corpus  Christi.    A  few 

beach- worn  shells  found  at  Galveston. 

98.  Veniia  mercenarla  L.    Corpus  Christi  (Dr.  Gurley). 

99.  Venus  mercenarla  L.  var.  mortoni  Con.    Galveston  ana  Corpus  Christi.    Common. 

100.  Venns  rostrata  Sowb.    Corpus  Christi.    Common. 

101.  Cytherea  texastana  Dall.    Galveston.    Single  valves  are  not  uncommon  on  Galveston  beach. 

102.  Cytherea  gigantea  Gmel.    Galveston  and  Corpuej  Christi.    Common. 

103.  Dosinia  discos  Eeeve.    Galveston  and  Corpus  Christi.    Common. 

104.  Pialdinm  compressum  Prime.    Comal  Creek,  New  Braunfels.     Common. 

105.  Sphasrlum  singleyi  Pilsbry.    White  Oak  Bayou,  Houston;  Guadalupe  River,  New  Braunfels. 

Not  common. 

106.  Cardinm  musicatum  L.    Galveston  and  Corpus  Christi.    Single  valves  are  common. 

107.  Cardiom  magnum  Bom.    Galveston  and  Corpus  Christi.    Abundant. 

108.  Lasvicardium  mortoni  Con.    Abundant,  living  in  Corpus  Christi  Bay.    Single  valves  only 

found  at  Galveston. 

109.  Iiucina  crenolata  Con.    Single  valves  abundant  in  the  beach  drift  at  Corpus  Christi. 

110.  Unio  undulatUB  Barnes.    San  Antonio  River  at  the  waterworks  station,  San  Antonio.     Two 

odd  valves  only  were  found. 

111.  Unio  asper  Lea.    Long  Lake,  Anderson  County.    Abundant. 

112.  Unio  tezasensis  Lea.    Long  Lake,  Anderson  County.    Common. 

113.  Anodonta  ste^vartiana  Lea.    Long  Lake,  Anderson  County.    A  number  of  fine  examples  of 

this  species  were  taiken. 

114.  Leda  concentrica  Say.    Single  valves  oommon  at  Galveston  and  Corpus  Christi. 

115.  Area  ponderosa  Say.    Beach-worn  valves  are  common  at  Galveston  and  Corpus  Christi. 

116.  Area  transversa  Say.    Single  valves  common  at  Galveston  and  Corpus  Christi. 

117.  Area  incongma  Say.    Galveston  and  Corpus  Christi.    Abundant. 

118.  Area  pexata  Say.    A  few  valves  found  at  Galveston. 

119.  Area  americana  Gsay.    Corpus  Christi  (Dr.  Gurley). 

120.  Mytilns  cubitus  Say.    Corpus  Christi.    Common  on  oysters. 

121.  Mytilus  hamatus  Say.    Galveston  and  Corpus  Cliristi.    Very  abundant  on  oyster  reefs. 

122.  Modiola  plicatula  semicostata  Conrad.    A  fine  large  example  was  taken  in  Galveston  Bay 

(near  the  bayou  connecting  Swan  Lake  with  the  bay)  while  seining  in  shallow  water  there. 

123.  Pinna  muricata  L.    A  few  valves  found  at  Corpus  Christi. 

124.  Plicatula  ramosa  Lam.    Galveston  (Dr.  Gurley): 

125.  Pecten  irradians  Lam.    Beach- worn  valves  are  common  at  Galveston  and  Corpus  Christi. 

126.  Pecten  irradians  dislocatus  Say.    Same  distribution  and  abundance  as  P.  irradians,    I  found 

it  living  in  Corpus  Christi  Bay. 

127.  Anemia  simplex  Orbigny.    Single  valves  are  washed  up  on  the  beach  at  Galveston.    A  number 

were  found  living  at  Corpus  Christi. 

128.  Ostrea  virginlca  Gmel.    The  most  common  raoUusk  on  the  Texas  coast.    For  a  discussion  of  the 

commercial  phase  of  the  oyster  industry  on  the  Texas  coast,  see  Mr.  C.  H.  Stevenson's  paper 
in  the  report  of  the  U.  S.  Commissioner  of  Fish  and  Fisheries  for  1889-91. 
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EXPLANATION  OP  PLATES. 

The  50  plates  which  fotlon  give  illustrstioDH  of  10Torthe230epecieeof  fishesnowknown  to  occur 
in  th«  wntero  of  Texas  and  the  Eio  Grande  bMln.  The  species  are  arranged  sabetantiall;  in  the  order 
fa  which  they  come  in  the  text.  Undur  each  illustration  are  given:  (1)  the  acientilic  name;  <2)  the 
common  name,  the  more  geDerall;  accepted  in  italics,  those  of  local  nse  in  roman;  (3)  the  locality, 
when  known,  from  which  the  specimen  drawn  was  obtained;  (4)  the  name  of  the  artist  who  made  the 
original  drawing.  Many  of  these . drawings  were  made  several  years  ago  by  Mr.  H.  L.  Todd.  A  few 
others  were  made  by  Mr.  William  Halues,  Miss  M.  Smith,  and  Mr.  8.  F.  Denton.  The  letnaining  17 
species  were  drawn  by  Mr.  A.  H.  Baldwin  especially  for  this  paper. 


Plate  N 


Iiepitotteut  ptatj/tti/mut.    Short-noHed  Q>r. 
I  Soturut  nMfuratu. 
Ltplopi  oUearii.    Yellow  Cat:  Mud  Cftt. 

Inuiuruj  ntbulwut  Datula4- 
t  iiMtunu  mUoIif .    Tellaw  Cat. 

'eliUunu  /urcattu.     (From  type  or  Pimtladtu 
aJinitGrd.)    L'hackle  hnul  Cat;  BLuoCat. 


Ittiabui  cyj» 
Carpiodaca 


irinui.    QalT'topMill. 
■iniOa.    Commoallunu 


OaimlotiMi  ttra.    Camtnun  WblURuoker. 
Erimyioanatta.    Chub  Suckor;  Crmk  Huokw. 
MinytremamiUi'iBpi.    SUipnl  Sucker. 
ilatoilama  wBjjMInm. 


(ropi.™ 


Toiler. 
tga  atrota^datit.    Type. 

Type. 
tnit.    Type. 


XXII. 
XX  III. 


KalTBpUttOi 
Ifotnpit  iwaini. 
yatropii/ummi.    Typ*. 
yotfOpU  notttnifforwideM.     Typo. 

Hybopna  ig^tiDotU  marooqu. 

SiTnotibit  ainiinaeuialuf.  Horned  Da». 

OpwpiBodai  DMuXa.    Type. 

Nplemigonvtehrywalrveut-    Bream. 

Megalopr  aUantictu.    Tarpon. 

Olupia  ehryoehlorit.    Skij^jack. 

BmrnTtlalMrann^upatmaat.    Oulf  Menhadea 

Dorotoma  cipedUmtatl.    Olciard  Shad. 

SvHodut/alent.    Liuird.flah. 

StUma  mytin  Ipiiunu.    Rio  Orande  Tnml. 

Cyfriaodaa  varirgatiu.    VHrlegaCed  Minnawa. 

Ptmdulat  paUidta.    T>-pB. 

Fuiututaiifbnnui.- 

nindutui  diaphanfu,    Sprlog  Utnnow. 

ZygonetUt /UndaiouitM.    Type. 

Zgfforucta  put^rnu.    Type. 

ZygometrtjtHtiati.    Type. 

ZyginucUl  notatui.    Top  Hlnninr. 


xsvni. 

XXIX. 
XXX. 
XXXI. 

XXXIII. 
XXXJV 


cr  nNpinnif,    MooDfleb. 


Aphredodcrui  layanui.    Pirate  Percb. 

Potnoxit  annularit.    Cmpple. 

Fovioxia  ipaividea.    Calico  Base, 

ChimobfyUua  ffuiorut.    Wannooth. 

Lepomit  aytnmttrieua. 

Lepomia  megaiiftU.  Lar^.eared  Sunfleh. 

Lepmnit pallidui.  BtueSunagh;  Dliie-Ki'l' 


EHwBitomapeUtieidumaarvm.  Si 
EtheoftinRa  ehtorototna. 
'.  EtJieortttma  mieropUrttt. 
Etheo9toma  eaproden.    Log  Varch- 
EthantBTna  Upidogaty.    Type. 


XXXVI.  EfJuottonu 


Ralvlu. 


XXXVI  [I. 
XXXIX. 


XLII. 
XLIU. 


XLVIIL 
XLIX, 


EtUoihima  /utiformt. 
EthwtU}  mn  fotttieoia- 
L-  CentropitmuM  vndtdmw 
XoTontiTUtmpta.    T< 
Roetut  ehryiopi.    White  Baas. 
Lutfantu  «on».    Gray  Snapper. 
iufjonui  aya.    Had  Suapper. 
RhomboplUa  auroruA^na.    Haiigrove  Soapper. 
OrOoprittit  chryopUna.    HogHsh. 
Arrhamn/ui  probatoctplialia,    SbwiMliead. 
Lagodon  Thombvidn.    FloHah. 
Aplodirwtxa  grunaieni.    Freab-vattir  Dmm. 
yogoniaa  ehromu.    Drum. 
BairdiOlathryurm.    Yelluw-tail. 
Sciana oeellata.    Red  Elmini  Redflsh. 
Muropogon  undutatur.    Croaker. 
Mentinrrihua  amervanut.    Whitlng- 
Ltufitomtu  xatUhvrut.    Spot 
Oynoreion  nothui^ 

Oytuneiaii  tubtdoitu.    Spotted  Sea  Trout. 
Chalodgpttnufaber,    AogelOah. 
OobioneUtuoeianiau.    Bmvrald-flah. 
Prlonatui  Hihilw.    SoB  Itoblo. 
Uptthnpliana  y-gntcvm.  SUr-ga»er. 
Aitraieolmi  anoploi.    EleotrloDogfisb. 
/hiIAm  ionlAat.    Blonnj. 

raraliclilJiyi  ItUioitigtna,    Southern  Ftannder 
Aaci/U>pittla  quadncMila. 


.    CoHdsh 
.    Orai.g(i  Fllotl-li. 
Lofoeeplmiiu  Z^ngafu*.    Sfuooth  Poffer. 
,.  Tundmnipheiia     SwelWuh:  Pafftr. 

OheomgtUnuiducpfi.    Svelltoadi  Bnrrflab. 
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151.  liepomia  aibolns  (Ginurd).    Rio  Blaaoo  (as  BryUus  atbuluM  types,  Girard,  1857,  and  Girard,  1858, 

pL  VI,  figs.  1-4).  The  type  (U.  S.  N.  M.  No.  421)  is  7  inches  long  and  in  excellent  condition. 
Head,  2f ;  depth,  2} ;  eye,  4i;  snout,  3i;  scales,  7-42-12,  5  rows  on  cheek. 

152.  fidoxoptems  aalmoidea  (Lac.).    Big-moutked  Black  Bats;  "  Trout,"   Rio  Frio  and  Rio  Nueces  (as 

Grifstea  nueoeiuis  types,  Balrd  d&  Girard,  1854).  Ri<)  Blanco,  Rio  Frio,  Rio  Leon,  Rio  Seco, 
Rio  Medina^  Rio  Brazos,  Rio  Nueces,  Rio  Leona,  Rio  Sabinal,  MinncTille  River,  Delaware 
Creek,  Live  Oak  Creek,  Dry  Creek,  Turkey  Creek,  Elm  Creek,  and  San  Pedro  Creek;  San 
Juan  River,  New  Leon  (as  Dioplitet  nueoensis,  Girard,  1858).  Rio  Frio,  Rio  Nueces,  Live 
Oak  Creek,  Turkey  Creek,  Rio  Leona,  Elm  Creek,  Rio  Sabinal,  Dry  Creek,  San  Pedro  Creek, 
Minneviile  River,  and  San  Juan  River,  New  Leon  (as  Dioplite$  nueoensis,  Girard,  1859, 
pi.  i).  Trinity,  Llano,  Guadalupe,  and  Medina  rivers,  and  Johnson  Fork  of  Llano  River  in 
Kimble  County  (as  Micropterus  floridanua,  Cope,  1880).  Red  River  at  Fulton,  Ark.,  Sabine 
River  at  Longview,  Rio  Lampasas  at  Belton,  Rio  Colorado  at  Austin,  Rio  San  Marcos  at 
San  Marcos,  and  Rio  Comal  at  New  Braunfels  (Jordan  &  Gilbert,  1886).  Neches  River  east  of 
Palestine,  Trinity  River  and  Long  Lake  at  Magnolia  Point,  San  Jacinto  River  at  Lynch- 
burg, Dickinson  Bayou  near  Dickinson,  Buffalo  Bayou,  Hunter  Creek,  Big  White  Oak 
Bayou  near  Houston,  San  Marcos  River  at  San  Marcos,  and  San  Antonio  River  at  San 
Antonio.  The  big-mouthed  black  bass  is,  as  the  above  list  of  localities  shows,  an  abundant 
and  widely  distributed  fish  in  Texan  waters.  It  is  not  confined  to  the  fresh- water  streams, 
but  is  also  found  in  brackish- water  bayous.  In  Dickinson  Bayou  we  found  it  associated 
with  such  salt  or  brackish  water  forms  as  oysters,  shrimps,  flounders,  and  Soiama  ooellaia. 
With  these  were  also  found  Lepomis  pallidas,  Idiohus  cypriwlla,  Notemigonu»  chryaolew!U8, 
Lepisaateua  pkUystomus,  and  Gerres  gracilU. 

XXXTT.— PBRCIDiB.    THE  DARTERS. 

153.  Etheostoma  pelluoidam  clanim  (Jordan  &,  Meek).    Sand  Darter,    Red  River  at  Fulton,  Ark., 

and  Sabine  River  at  Longview  (as  Amrnoorypta  olara^  Jordan  &,  Gilbert,  1886). 

154.  Etheostoma  vlvax  (Hay).    Sabine  River  at  Longview  (as  Ammocrypta  vivax^  Jordan  &  Gilbert, 

1886). 

155.  Etheostoma  phlox  (Cope).    Trinity  River  near  Fort  Worth  (as  Boleo9MMi  phlox  types.  Cope, 

1880).    Trinity  River  (as  Ulooentra phlox.  Synopsis). 

156.  Etheostoma  chlorosoma  (Hay).    Three  specimens  of  this  little  darter  were  taken  in  a  pond 

on  the  bank  of  the  Neches  River  east  of  Palestine,  and  one  each  in  Kilper's  Pond  and  Buffalo 
Bayou  at  Houston. 

157.  Etheostoma  ahomardi  (Grd.).    Red  River,  Fulton,  Ark.  (as  CoUogaster  ahumardi,  Jordan  & 

GUbert,  1886). 

158.  Etheostoma  caprodes  (Raf.).    Log  Peroh.    Rio  Salado  (as  PUeoma  oarfronaria  types,  Baird& 

Girard,  1853).  Rio  Salado,  Rio  Medina,  and  San  Pedro  Creek  (as  PileovM  carhonaria,  Girard, 
1859,  pi.  vm,  figs.  10-13).  Trinity  River  near  Dallas  and  Llano  River,  Kimble  County  (as 
Percina  caprodes  carbonaria,  Cope,  1880).  Rio  Colorado  at  Austin  (as  Perdna  caprodes,  Jor- 
dan &  Gilbert,  1886).  Three  specimens  from  Long  Lake  near  Magnolia  Point  and  one  from 
the  Neches  River  east  of  Palestine.  The  Long  Lake  specimens  are  quite  thickly  covered 
with  larval  trematodes  occurring  as  small  black  specks  scattered  over  the  body  with  no 
apparent  regularity,  or,  in  other  words,  no  one  portion  of  the  fish  seems  much  more  vul- 
nerable than  another  to  the  attacks  of  this  parasite.  This  darter  is  a  species  which  fre- 
quents clear  running  water  or  clear  lakes  and  its  occurreucer  in  such  stagnant  bodies  of 
water  as  that  of  Long  Lake  is  unusual;  its  being  attacked  by  trematodes  well  illustrates 
one  of  the  dangers  which  result  from  the  transfer  of  any  fish  from  clear,  cool,  running  water 
to  water  which  is  more  or  less  stagnant  and  impure.  Active  species  transferred  to  such  a 
pond  or  bayou  are  almost  certain  to  suffer  from  the  attacks  of  trematodes  and  other  para- 
sites, while  those  fishes  which  live  habitually  in  such  waters  are  less  liable  to  be  affected. 

159.  Etheostoma  fosoiatus  (Grd.).    Chihuahua  River  (as  DipUsionfasdatHs  types,  Girard,  1859(). 

160.  Etheostoma  soienim  serrola  (J.  &,  Q,).    Sabine  River  at  Longview  (as  Hadropierus  soterus 

serrula  var.  no  v.  types,  Jordan  &  Gilbert,  1886).  Trinity  River  at  Dallas,  Rio  Lampasas  at 
Belton,  Rio  San  Marcos  at  San  Marcos,  and  Rio  Comal  at  New  Braunfels  (as  ffadropterus 
soierus  serrula,  Jordan  &  Gilbert,  1886).    The  recent  collection  contains  42  specimens  from 
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San  Marcos  River  at  San  Marcos,  76  from  Guadalupe  River  near  New  Brannfels,  2  from  Big 
White  Oak  Bayou,  17  from  Buffalo  Bayou,  5  from  Hunter  Creek  at  Houston,  12  from 
Trinity  River,  and  3  from  Neches  River  near  Palestine. 
161.  Btheostoma  lepidum  (B.  &  6.).  Upper  tributaries  of  the  Rio  Nueces  (as  BoleoBoina  kpida  types, 
Baird  &,  Girard,  1853).  Rio  Leona  (as  PceciUchthtfs  lepidus,  Girard,  1859,  pi.  viii,  figs. 
14-17;.  Brownsville  (as  PceoiliohthyB  lepidaSf  Jordan,  1878).  Rio  Lampasas  at  Belton,  Rio 
Colorado  at  Austin,  Rio  San  Marcos  at  San  Marcos,  and  Rio  Comal  at  N  e w  Braunfels  (Jordan 
&  Gilbert,  1886).  Our  dwn  collection  contains  13  specimens  of  this  darter  from  San  Marcos 
River  at  San  Marcos  and  9  from  Comal  Creek  at  New  Braun  fels.  In  all  of  these  the  cheeks  and 
opercles  are  entirely  naked.  Examination  shows  considerable  variation  in  the  development 
of  the  lateral  line  and  in  the  number  of  scales  on  the  two  sides  of  the  body.  The  number 
of  scales  in  a  longitudinal  series  varies  from  48  to  54,  and  the  diff^erence  between  the  two 
sides  is  usually  2  or  3  scales.  The  following  tabular  statement  shows  the  variation  in  the 
9  specimens  from  New  Braunfels.  In  this  table  the  series  composing  the  lateral  line  itself  is 
included  with  those  designated  ''above  the  lateral  line." 


Series  above 
lateral  line. 

Seri^  below 
lateial  line. 

Scales  in  longitudinal  series. 

Risht 
sine. 

Left 
side. 

Rieht 
side. 

Left 
aide. 

Right  side. 

Left  side. 

With 
pores. 

Without 
pores. 

With 
pores. 

Without 
poros. 

7 

9 
9 
7 
8 
8 
8 
8 
7 
8 

•   9 
7 
8 
7 
8 
9 
8 
7 
8 

36 
32 
34 
32 
20 
32 
32 
34 
82 

15 
21 
17 
19 
28 
19 
19 
17 
18 

35- 

31 

35 

32 

27 

35 

33 

34 

31 

15 
19 
17 
19 
23 
19 
19 
18 
17 

162.  Btheostoma  lepidogenys  sp.  nov.  Allied  to  EiheoBtoma  lepidum.  Head  (including  opercular 
flap),  4 ;  depth,  5 ;  eye,  4 ;  snout,  4 ;  dorsal,  x-12 ;  anal,  ii-7  or  8.  Scales,  7-54  to  61-8,  lateral 
line  straight  and  incomplete,  32  to  38  pores.  Body  moderately  stout,  head  heavy,  snout 
short,  blunt  and  decurved,  back  little  elevated,  caudal  peduncle  deep,  its  least  depth  2  in 
head.  Mouth  rather  small,  but  little  oblique,  lower  Jaw  slightly  included,  premaxillary 
just  reaching  front  of  orbit,  not  protractile  (t.  e.,  f^enum  present).  Gill-membranes  scarcely 
united.  Fins  moderate,  soft  dorsal  higher  than  spinous  portion,  pectoral  short,  only  as 
long  as  head,  not  reaching  beyond  tips  of  ventrals;  veutrals  iihort,  distance  from  their 
tips  to  origin  of  anal  equals  half  length  of  head;  anal  rather  small,  scarcely  reaching 
tipa  of  soft  dorsal  when  depressed.  Scales  strongly  ctenoid,  cheeks  densely  scaled,  opercles 
and  breast  entirely  naked,  nape  scaled;  median  line  of  belly  with  ordinary  scales,  not 
deciduous.  In  the  larger  specimen,  which  is  2  inches  long,  there  are  on  the  right  side 
57  scales  in  a  longitudinal  series,  upon  38  of  which  pores  are  developed,  while  upon  the 
left  side  there  are  but  54  scales,  upon  35  of  which  pores  are  developed.  The  second  speci- 
men. If  inches  long,  has  61  scales  upon  the  right  side  with  pores  in  38  of  them,  and  55  upon 
the  left  with  only  35  developed  pores.  This  shows  a  considerable  variation,  not  only  among 
individuals,  but  between  the  two  sides  of  the  same  individual.  Color  in  alcohol :  Head 
dark  above,  sides  p^le,  a  dark  line  forward  fVoni  eye  to  tip  of  snout  and  another  broader 
one  straight  downward  from  the  eye,  broadest  at  lower  end ;  a  dark  postocular  spot  fol- 
lowed by  a  fainter  one  on  the  opercle;  dark  humoral  scale  present;  side  of  body  with  about 
13  dark  vertical  bars,  the  first  croHsing  over  the  back  Just  in  fVont  of  the  spinous  dorsal, 
the  next  four  indistinct  exrept  on  baek  where  they  widen  into  large  blotches,  the  sixth 
crossing  the  back  between  the  two  dorsals;  tlie  sevi*nth  to  tenth,  inclusive,  are  under  the  soft 
dorsal;  the  eleventh  crosses  Just  back  of  it,  while  the  thirteenth  is  at  the  base  of  the  caudal 
flu;  spinous  dorsal  pale  at  base,  next  a  broad  dark  band,  then  a  narrow  pale  one  which  is 
followed  by  a  pale  blue  one,  probably  blue  in  life,  and  lastly  the  fin  is  tipped  with  a  very 
narrow  margin  of  white;  soft  dorsal  marbled  or  vermiculated  with  brown,  the  largest, 
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i 
plainest  markiaga  being  at  about  one-third  the  diBtonoe  troia  the  tips  of  the  Aa;  caudal 
like  the  Haft  dorsal,  but  the  colors  deeper;  all  the  other  fins  namarked. 

From  Etheoatoma  tepidam,  which  this  species  moat  TeaemLles  and  which  we  at  first  sup- 
posed it  to  be,  it  differs  chieflj  Id  thesquamationof  the  qhcekn.  In  that  species  the  cheeks, 
US  VF  ell  as  the  opercles,  are  scalelesB,  while  in  this  the  cheeks  are  densely  scaled.    It  also 

differs  from  E,  lepiduM  in  having  sraaUer  muiith,  shorter,  blunter,  more  decurved  snout,  and  .1 

in  the  slightly  smaller  Bcales.     In  rejiiJum  the  numbec  of  Hcalcs  in  a  lougitndioal  series,  in  i{ 

9  specimens  Aram  Comal  Creek,  varies  from  48  to  54,  while  in  this  species  the  variation  is  i| 

from  M  to  61.    This  species  resembles  Etheoalema  oorufetini   also,  but  in  that  species  the 

opercles  are  more  or  less  scaled  and  the  cheeks  naked  or  yoty  nearly  so ;  the  scales  are  also  '}, 

larger  in  caraleHm  and  the  color  is  different.    The  types  of  this  species  consist  of  two  || 

specimens,  It  and  3  inches  long,  respectively,  obtained  in  Comal  Creek  at  its  beginning  in  l| 

the  largest  of  the  Comal  Springs,  at  New  Braunfels,  Tex.,  December  3, 1891.    <U.  S.  N.  H.  i; 

No.  44840).  ,; 

163.  EttaooBtoma.iiiloraptaniB  Gilbert.     "A  single  specimen  H  inches  long;  collected  by  Ur.  E. 

Wilkiasou,  at  Chihuahua,  Mesioo.     U.  8.  N.  M.  No.  38245."   (Type,  Gilbert,  1890.) 

164.  Xttheoatoma  anstialB  Jordan.    Chibaahiia  River  (as  DipUnon  ftuaialut  types,  perhaps  only  in 

part,  Oirard,  1859fr,  and  as  Etheoaloma  aa»trale  types,  Jordan,  1888).  Rio  de  las  Conchas, 
Chihnahua  (as  Etheoitoma  tcovelli  types,  Woolman,  1892).  The  types  of  E.  autlralt  were 
fonnd  among  the  orJeinal  types  of  D./iud'aiuj  (No,  24625,  M.  C.  Z.). 

165.  Btbeoatoma  jeooiae  (Jordan  &  Brayton).     :^bine  River  at  Longview  (Jordan  &  Gilbert,  1886). 

166.  Btll«OBtoina  foaiforms  (OrJ.).     Rio  Seco  and  Bio  Leoua  at  Uvalde  (as  Baleotonta  graeile  types, 

Qirard,  18596),  and  (as  Pcecilichthiil  graoUis,  Synopsis).  Trinity  River  at  Dallas  (Jordan  & 
Gilbert,  1886).  We  have  3  BpectmenH  from  Bnffolo  Bayoa  at  Houston,  42  from  Sims  Bayou 
near  Houston,  12  from  Hnnter  Creek  near  Houston,  and  1  from  Neches  River  east  of  Pales- 
tine. Tbe  cheeks  and  opercles  on  aU  of  these  specimens  arc  densely  scaled,  and  the  lateral 
line  is  developed  on  20  to  22  scales. 

167.  Btbeoatoma  lateralia(Grd.).    Month  of  the  Rio  Qrouds  del  Norte  (as  .Henriiw  latorali*  types  of , 

genus  and  species,  Glrard,  18594).    Rio  Qrande  (aa  Paoilioh&si  lattralU,  Synopsis). 

168.  Btbeoatoma  fontioola  J.  &  Q.     Bio  San  Marcos  (aa  Alnarius  foaiioola  types,  Jordan  &.  Gilbert, 

18S6).  This  interesting  little  darter  was  fonnd  in  abandonee  in  Comal  Elver  at  New  Brann- 
fels  and  the  collection  contains  43  specimens  taken  there.  One  specimen  was  found  in 
Dickinson  Bayoa  very  close  to  brackish  water.  This  is  one  of  the  smallest  of  darters,  the 
largest  specimens  scarcely  exceeding  ]|  inches  in  total  length. 

ZZZm.— SERRANIDfl.    THB  SBA  BASS. 

169.  Centropomua  undeolmalia   (Bloeh).     Bobalo.     Galveston  (Jordan  &,  Gilbert,  1882).    A  few 

fish  of  this  species  were  examined  in  the  market  at  Corpus  Christi,  but  we  saw  none  at  Gal- 
veston. 

170.  Rooctu ohrraop*  (Raf.).     WluteBa»i.     BedRiveratFulton,  Ark.{Jordau&ailbert,lS86). 

171.  Morone  intarmpta  Gill.     Yellow  Bom.     Common  in  the  lower  portions  of  the  San  Jacinto  and 

Trinity  rivers,  ^m  which  It  is  brought  in  considerable  numbers  to  the  Houston  market. 

XZZnr.— SPARIDiB.    THE  SPAROID  FIBHBS. 

172.  Ltt^aniu  oaxiB  (Bloch  &  Schneider).    Gray  Snapper.    Brazos  Santiago  and  month  of  Rio 

Grande  (aa  Neommins  emarginattu,  Girard,  1859,  pi.  ix,  figs.  &^). 

173.  Latjauus  Kjra  (Bloch).     Bed  Snapper.    This  important   food-fish  is  brought  to  the  Galveston 

market  from  banks  not  tia  distant. 

174.  Rbomboplltes  aarorubans(C.  &  V.).     Brazos  Santiago  (as  CoiwHoa  a«litlanHe,  Girard,- 1859). 

175.  Oitboprlatla  ohrysopterua  (L.).     Pigfiik;     Sailor's  Choiee.    Indianola  and  Braios  Santiago  (m 

Orlhopriitii  duplex  types,  Oirard,  1K9,  pi.  ix,  figs.  1-4).  Galveston  (as  Pomadais*  fuhiomao- 
ulatue,  Jordan  &.  Gilbert,  1882).  Three  specimens  of  this  were  gotten  at  Corpus  Christi, 
where  it  is  of  some  value  as  a  food-fish.  An  example  9  inches  long  gives  the  following  meas- 
urements:   Head,  31;  depth,  21;  eye,  5i;  D.  xi(-ifi;  A.  iii-lS;  Males,  abont  65  in  length  of 
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lateral  line.  A  young  specimen,  4|  inches  long,  has  the  head,  3;  depth,  2f ;  D.  Zlii-13;  A. 
III-12;  scales,  about  55  with  pores;  eye  large,  3i  in  head,  and  greater  than  the  interorbital 
width. 

176.  Lagodon  rhomboides  (L.)>    Pinfish;    Chopa  Spina.    Brazos,  Indianola,  St.  Joseph  Island,  and 

Brazos  Santiago  (Girard,  1859,  pi.  ix,  figs.  13-16).  Galveston  (Jordan  &  Gilbert,  1882). 
Galveston  and  Corpus  Christi,  at  both  of  which  places  it  is  an  abundant  species. 

177.  Arohosargus  probatooephalus  (Walb.).     Sheepahead,     Indianola  and  Brazos  Santiago  (as 

Sargus  ovU,  Girard,  1859).    Galveston  and  Corpus  Christi. 


178.  Aplodinotna  grunniena  Raf.     Fresh-water  Drum,     Mouth  of  Rio  Grande  and  Matamoras  (as 

Amhladon  neglecitia  types,  Girard,  1859,  pi.  v,  figs.  6-10).  Red  River  at  Fulton,  Ark.,  and 
Bio  Colorado  at  Austin  (Jordan  &  Gilbert,  1886).  Numerous  specimens  seen  in  the  Houston 
market,  from  the  mouth  of  the  Trinity  River. 

179.  Pogonias  ohromia  (L.).     Salt-water  Drum,    Galveston  (Jordan  Sl  Gilbert,  1882).     Found  by 

us  at  Galveston,  but  not  seen  at  Corpus  Christi.  Brazos  Santiago  (as  Pogonias  fasciatus, 
Girard,  1859). 

180.  Stelliferua  lanceolatus  (Holbrook).      St.  Joseph  Island  (as  Homoprion  lanceolatus,  Girard, 

1859). 

181.  Bairdiella  ohryaura  (Lac.).     Yellow-tail.    Galveston  (as  Soicena  punctata,  Jordan  &  Gilbert, 

1882).  A  dozen  specimens  were  obtained  by  us  at  Corpus  Christi,  where  it  is  an  abundant 
fish. 

182.  Solaena  oceUata  (L.).    Redfish;  Channel  Bass.    Indianola  (as  t/ioAmieA  oceHatiM,  Girard,  1859,  pi. 

viu,  figs.  1-4).  Galveston  (Jordan  &  Gilbert,  1882).  An  abundant  and  important  food- 
fish  at  Galveston  and  Corpus  Christi.  Specimens  38  and  39  inches  in  length  at  Galveston 
weighed  46  pounds  each.  In  the  Houston  market  this  fish  was  selling  at  10  cents  a  pound. 
Dickinson  Bayou. 

183.  Leioatomua  xanthuma  Lac.      Spot;  Goody.     Brazos  Santiago  and  Indianola  (as  Leiostomus 

ohliquus,  Girard,  1859).  St.  Joseph  Island  (as  JJomoprion  lanceolatus,  Girard,  1859).  Brazos 
Santiago  and  St.  Joseph  Island  (as  Homoprion  xanthurus,  Girard,  1859).  Galveston  (Jordan 
&,  Gilbert,  1882).    Found  by  us  both  at  Galveston  and  Corpus  Christi. 

184.  Larimua  faaoiatua  (Holbrook).    Eleven  small  examples,  2  to  4i  inches  long,  were  obtained  at 

Galveston. 

185.  Mioropogon  nndnlatua  (L.).    Croaker,   Month  of  the  Rio  Grande,  Indianola,  St.  Joseph  Island, 

and  Galveston  (Girard,  1859,  pi.  vii).  Galveston  (Jordan  <&  Gilbert,  1882).  Taken  by  us 
only  at  Galveston. 

186.  Menticirrliaa  littoralla  (Holbrook).  Surf  Whiting.    Galveston  (Jordan  <&  Gilbert,  1882).     A 

single  small  specimen  gotten  by  us  at  Galveston. 

187.  Mentioirrhuaamerloaniui(L.).     Whiting,    Indianola  and  Brazos  Santiago  (as  {JmftrifiapAatefia 

types,  Girard,  1859,  pi.  v,  figs.  1-^).  Galveston  (as  Mentioirrus  albumus,  Jordan  &  Gilbert, 
1882).  One  specimen  in  the  collection  from  Galveston.  Each  of  these  two  species  is  com- 
mon, however,  at  Galveston,  and  will  doubtless  be  found  all  along  the  Texas  coast. 

188.  C3rnoaclon  nothua  (Holbrook).    Brazos  Santiago  (as  Otolithus  nothus,  Girard,  1859). 

189.  Cynoacion  nebaloaua  (C.  &¥.).    Spotted  Sea  Trout.    Brazos  Santiago,  Brazos,  and  Indianola  (as 

Otolithus  drummondi,  Girard,  1859,  pi.  vi).  Galveston  (Jordan  &  Gilbert,  1882).  Corpus 
Christi  and  Galveston.    Also  seen  in  the  Houston  market  from  the  mouth  of  Trinity  River. 

XZXVL~aERRID21.    THE  aBRROIDS. 

190.  Qerrea  gola  (C.  &Y.),     Brazos  Santiago,  Brazos,  Indianola,  and  St.  Joseph  Island  (as  Eneino- 

stemus  argenteus,  Girard,  1859,  pi.  ix,  figs.  9-12).    Taken  by  us  only  at  Corpus  Christi. 

191.  Gtorrea  gracilia  (Gill).    There  are  in  the  present  collection  fourteen  specimens  representing 

Corpus  Christi,  Galveston,  Dickinson  Bayou,  and  Bufifalo  Bayou  at  Houston.  This  last 
locality  is  60  miles  from  salt  water. 
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The  following  table  gives  measuTemeDts  of  14  BpecimenB: 


Head. 

Depth. 

Eye. 

^ 

6i 

4 

4 

41 

3| 

4 

5} 

4j 

&} 

4 

&i 

8| 

4 

5 

4 

H 

4,  nearly. 

4 

5 

3} 

4+ 

& 

4 

& 

4+ 

4 

5+ 

4+ 

Si 

H 

4 

5| 

8+ 

Dorsal. 


VI. 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 
VI- 


■11  or  12 

11 

12  or  13 

11  or  12 

11  or  12 

11  or  12 

11 

■11 

-II 

11 

11 

11 

■11 

•f 


Anal. 

Scales. 

11 

SO 

11 

30  oral 

13  or  14 

30  or  31 

12 

30  or  31 

11  or  12 

80  or  31 

13  or  14 

11 

80  or  81 

11 

20  or  30 

12 

30,  about. 

11 

28  or  29 

11 

28  or  29 

12 

28,  about. 

11 

28 

11 

29  or  30 

200.  Gk>biu8  wiirdemanni  Grd.    Brazos  Santiago  (types,  Girard,  1859,  and  Synopsis). 

201.  GobionelluB  ooeanicus  (Pallas).    Emerald  Fi$h,    St.  Joseph  Island  (as  GohionellM  hasiahi» 

types,  Girardy  1859,  pi.  xu,  figs.  7  and  8). 

202.  Lepidogobius  gulosus  (Grd.).    Goby.    Indianola  (as  Gohius  gulosua  types,  Girard,  1858  and  1869, 

and  Synopsis).    Taken  by  us  at  Corpus  Christi  and  in  Dickinson  Bayon  near  Dickinson. 

203.  OobloBoma  boBci  (Lac.).   Goby,    Five  specimens  from  Galveston  and  nineteen  from  Corpus 

Christi. 

204.  GtobioBoma  molestiim  Grd.    Goby,    Indianola  (type,  Girard,  1859,  pi.  xn,  fig.  14).    Six  speci- 

mens are  in  onr  collection  from  Corpus  Christi. 

XL.— TRIGLID2I.    THE  GURNARDS. 

205.  Prionotus  scitiilaB  J.  &  G.    Sea  BoHn.    Taken  by  us  only  at  Galveston. 

206.  Prionotus  txibulus  C.  &  V.  Sea  Bobin.     Galveston  (Jordan  <&  Gilbert,  1882).    Taken  by  qb 

at  Galveston  and  Corpus  Christi. 

XLI.— GK>BIB80CID2S. 

* 

207.  GobieBOx  virgatnluB  J.  &>  G.   One  specimen,  If  inches  long  to  tip  of  caudal,  taken  at  Galveston. 

Head  (from  tip  of  snout  to  edge  of  gill-cover),  about  2};  width  of  head,  3^;  depth,  7i;  D. 
10;  A.  6.  Body  slender,  head  low  and  broad.  £ye  small,  4^  in  header  2  in  interorbital 
width.  Cheeks  not  prominent;  opercle  ending  in  a  sharp  spine;  cleft  of  mouth  extending 
below  front  of  orbit;  teeth  of  upper  jaw  in  two  Series,  the  outer  series  short,  those  occupy- 
ing front  of  jaw  enlarged,  four  of  which  are  canine-like.  Eight  middle  teeth  of  lower  jaw 
incisor-like,  edges  entire.  Color,  dark  olivaceous,  indistinctly  mottled  and  finely  punctate; 
under  part  of  head,  disk,  and  ventrals  pale  and  yellowish;  dorsal,  caudal,  and  anal  dark, 
barred  with  paler;  belly  yellowish  brown.  This  specimen  seems  to  be  G,  virgatuluSf  but  the 
fin  rays  are  fewer  than  in  that  species. 


208.  BatrachuB  tau  (L.).    Toadfi$h;  Oyster-fleh,    Indianola  (Girard,  1859).    One  example  obtained 

by  us  at  Corpus  Christi. 

209.  PoriohthyB  poroBiBBimoB  (C.  A,  V.).    Galveston  (as  Poriohthyt  pleotradon  types,  Jordan  &  Gil- 

bert, 1882). 

XLm.— URANOSCOPIDiB.    THE  STAR-GAZERS. 

210.  UpBilonphomB  y-grsBCum  (C.  &.¥.).    Star-goMer.    One  specimen  of  this  species  was  secured 

by  us  at  Galveston. 

211.  ABtroBCoptiB  anoploB  (C.  &,  Y.).    Dogfi$h,    Electric  Dogfish,    Galveston  (Jordan  &  Gilbert, 

1882),  where  they  report  it  as  being  rather  common. 
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XLIV— BLENNIIDiB.    THE  BLBKNIBS. 

212.  Chaamodas  boaqnlanna  (Lao.).    Blenikif.    Three  specimens  obtained  by  na  at  Corpus  Christi. 

213.  laeathea  heatsi  (Le  S.).    Blenny.    We  collected  two  speciineus  at  Corpus  Christi. 

214.  laeathes  ionthaa  J.  &,  G.     Blenny.    Apparently  not  common  on  the  Texas  coast,  as  it  has  not' 

hitherto  been  reported  from  that  coast  and  we  obtained  but  a  single  specimen  at  Galveston. 

215.  laeathea  aomtator  J.  &  G.    Blenny.    Galveston  (types,  Jordan  &,  Gilbert,  1882). 

216.  Hypleuroohilua  geminatua  (Wood).     Blenny.     St.  Joseph  Island  (as  Blennius  mulUJUu$  types, 

Girard,  1858,  pi.  xii,  fig.  6). 

ZLV.^OPUlDUDiB.    THE  OPHIDXOIDS. 

217.  Ophidion  marginatam  DeKay.    St.  Joseph  Island  (as  Ophidian  Josephi  types,  Gir»rd«  18&9, 

and  Synopsis). 

XLVL—PLEURONECTIDiB.    THE  FLOTTNDBRS. 

218.  CithaiiohthTa  apiloptema  Gtlnther.    Flounder.    Taken  by  us  at  Galveston. 

219.  Btropna  oroaaotna  J.  &  G.    Galveston  (Jordan  &  Gilbert,  1882).     Ten  specimens  obtained 

by  ns  at  Galveston. 

220.  Paralichthya  lethoatigma  J.  &  G.    Flounder.    A  common  market  fish  at  Galveston  (as  Par- 

alickthye  deniatuSf  Jordan  &  Gilbert,  1882).     Found  by  us  at  Galveston,  Dickinson  Bayou, 
and  Corpus  Christi. 

221.  Ancylopaetta  qaadrocellata  Gill.     We  have  two  small  specimens  taken  at  Galveston. 

222.  Achima  foaciatna  Lac.    Galveston  (as  Achirus  lineaius  browni,  Jordan  &,  Gilbert,  1882).  One 

young  individual  from  Galveston  and  another  from  Dickinson  Bayou  near  Dickinson. 

223.  Bymphnma  plagiusa  (L.).    Found  by  us  at  Galveston,  Dickinson  Bayou,  and  Corpus  Christi. 

It  does  not  appear  at  all  abundant,  as  we  obtained  but  four  specimens. 


224.  Pterophryxie  histrlo  (L.).    Galveston  (as  Pterophrynoides  histrio,  Jordan  d&  Gilbert^  1882).    One 

specimen  from  Galveston,  presented  to  us  by  Dr.  A.  Galny. 

ZLVm.— ICAIiTHIDJB.    THE  BATFI8HEB. 

225.  BCalthe  ▼espertUio  (L.).    A  specimen  of  this  fish  was  given  to  Dr.  Jordan  by  Dr.  A.  Gftliiy,  of 

Galveston  (Jordan  &  Gilbert,  1882). 

» 

ZZiIZ.— OBTRACHDJEL    THE  TUU  N JLFI8HB8. 

226.  Oatrackm  tricome  L.    CowfUh.    Galveston,  one  specimen  (as  Oetraeium  quadrieome,  Jordan  A 

Gilbert,  1882). 

L.— BALIBTIDiB.    THE  TRIGOBR-FI8HB8. 

227.  Alvtan  achcBpfll  (Walb.).    Orange  FilsJUh.    Through  the  kindness  of  Mr.  J.  A.  Singley,  of  the 

Texaa  Geological  Survey,  we  have  received  a  dry  skin  of  thia  speciee.  Mr.  Singley  obtained 
the  specimen  at  Galveston,  where  it  is  known  as  the  '^  orange  filefish."  A  young  fish,  prob- 
ably of  this  species,  was  seen  by  Dr.  Jordan  at  Galveston  (as  Alutera  sp.  incog.,  Jordan  Sl 
GUbert,  1882). 

liL— VBTR0D01ITID2.    THE  PUFPBRB. 

228.  Trfienoephaliia  lasvigatns  (L.).    One  specimen  obtained  by  Dr.  Jordan  at  Galveston  (Jordan  A, 

Gilbert,  1882). 

229.  TeCiodon  nepheliia  (Goode  A  Bean).    SwellJUh;  Pujfer.    Abundant  at  Galveston  (as  TeirodMi 

tuTfidua  nepkelu9,  Jordan  Sl  Gilbert,  1882).  One  specimen  taken  by  us  at  Galveston  and  one 
at  Corpna  Christi. 

230.  Ghflomyctema  achoapfll  (Walb.).    Common  about  Galveston  (^Jordan  A  Gilbert,  1882). 
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CLASSIFIED  LIST  OF  LOCALITIES  MENTIONED. 

In  the  following  classified  list  of  streams  and  localities  an  attempt  has  been  made 
to  arrange  in  order  all  the  localities  in  Texas  and  the  Eio  Grande  Basin  from  which 
any  fish  has  ever  been  reported,  as  shown  by  the  literature  at  our  command.  Some 
of  the  small  creeks  and  springs  mentioned  in  the  earlier  papers  are  quite  difficult  to 
locate  definitely,  but  it  is  believed  the  classification  here  given  is  approximately,  if  not 
exactly,  correct.  It  has  been  thought  best  to  include,  in  a  few  cases,  localities  not  in 
the  actual  limits  of  this  paper,  the  object  of  which  will  be  apparent  upon  an  examina- 
tion of  the  preceding  detailed  list  of  species.  Isolated  waters  south  of  the  Eio  Grande, 
but  which  geographically  belong  in  the  Bio  Grande  Basin,  have  been  included: 


Arkansas  River : 
Canadian  River. 

Spring  Creek  near  Creswell. 

Fulton  Creek  near  CresweU. 

Coal  Creek. 

Headwaters  of  Canadian  River  in  the  Llano 

Estacado. 
Elm  Creek. 
Antelope  Creek. 
Poteau  River  near  Fort  Smith,  Arkansas. 
Red  River  at  Falton,  Arkansas. 

Tributary  of  Red  River  at  Fort  Washita,  In- 
dian Territory. 
Otter  Creek,  tributary  of  North  Fork. 
Gypsum  Creek. 
Sans  Bois  Creek. 
Little  Wichita  River. 
Turkey  Creek. 
Sabine  River  at  Longview. 
Neches  River  near  Palestine. 
Trinity  River  at  Fort  Worth,  Dallas,  Magnolia 
Point,  and  at  mouth. 
Long  Lake  near  Magnolia  Point. 
Elm  Creek. 
San  Jacinto  River  at  Lynchburg. 
Buffalo  Bayou  near  Houston. 
Hunter  Creek  near  Houston. 
Big  White  Oak  Bayou  near  Houston. 
Sims  Bayou  near  Houston. 
Kilper's  Pond  near  Houston. 
Dickinson  Bayou  at  Nicholstone. 
Brazos  River. 

Clear  Creek  near  Hempstead. 
Leon  River. 

Lampasas  River  near  Belton. 
Colorado  River,  headwaters  of. 

San  Saba  River  at  Fort  MoKavett. 
Llano  River  in  Kimble  County. 
Johnson  Fork,  in  Kimble  County. 
Comanche  Creek  in  Mason  County. 
San  Antonio  River  at  San  Antonio. 
Guadalupe  River  at  New  Braunfels. 
Comal  Creek  at  New  Brauufels. 
Blanco  River  at  San  Marcos. 
San  Marcos  River  at  San  Marcos. 
Dry  Creek  near  Victoria. 
Cibolo  Creek. 

Sutherland  Springs. 
Medina  River  at  Helotes. 

Tributai^  of  Medina  River. 
Helotes  Creek. 

WaUace  Creek  in  Bandera  County,  and  the 
upper  waters  of  Medina  River. 
Salado  River. 

San  Antonio  Springs,  San  Antonio. 
San  Pedro  Creek,  San  Antonio. 


Nueces  River. 
Frio  River. 

Sabinal,  Leona,  and  Seoo  rivers. 
Upper  tributaries  of  Nueces  River. 
Elm  Creek. 
Turkey  Creek. 
Rio  Grande  at  Alamosa,  Loma,  Sangre  de  Christo 
Pass,  and  (tributary)  at  Fort  Garland  in 
Colorado :  San  Ildefonso,  at  the  mouth  of 
the  Hondo  River,  Albuquerque,  Piedra 
Painte;  (tributary)  at  Ojo  de  Gallo,  (trib- 
utary) between  Fort  Defiance  and  Fort 
Union^  (tributary)  at  Zoquito,  and  Fort 
Bliss  in  New  Mexico ;  (tributaries)  at 
Buena  Vista,   Acapulco,  and  Cuajuco, 
New  Leon ;  Parras,  and  springnear  Sal- 
tiino,  Coahuila;   (lagoon)  at  Palo  Alto, 
Matamoras,  and  Boca  Grande  in  Tamau- 
lipas;  Eagle  Pass  (lagoon),  Fort  Brown, 
and  Brownsville  in  Texas. 
San  Felipe  Creek. 

San  Felipe  Springs. 
Devil  River. 
Pecos  River. 

Live  Oak  Creek. 
Headwaters  of  Pecos  River. 
Bonito  River,  New  Mexico. 
Delaware  Creek. 
Limpia  River  and  Springs. 
Comanche  Springs. 
Leon  Springs. 
Hurrah  Creek. 
Taos  River,  New  Mexico. 
CostiUa  Creek,  New  Mexico. 
Rio  Conejos  at  Alamosa,  Colorado. 
Chama  River. 

Tributary,  at  Abiquio,  New  Mexioo. 
Brazos  River,  New  Mexioo. 
( t)  Rio  de  Acama,  New  Mexico. 
Utah  Creek. 
Lake  Guzman. 
Tributaries. 

Rio  Mimbres  in  Chihuahua. 
Janos  River. 

Streams  of  the  Sierra  Madre. 
Chihuahua  Ri^er  and  tributaries. 
Bio  de  las  Conchas,  Chihuahua. 
Chihuahua  near  northern  boundaries  of  Dn- 

rango  and  Sinaloa. 
Lago  delMuerte,  tributaries  and  springs  near 
Monclova,  Coahuila. 
Nazas  River  at  San  Pedro. 
Rio  San  Juan  at  China,  and  near  Monterey, 
New  Leon.    . 
Rio  San  Diego  near  Cadereita,  New  Leon. 
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APPENDIX. 

While  carrying  on  the  investigations  for  the  purpose  of  selecting  a  site  for  a  flsh- 
coltural  station  in  Texas  in  Il^ovember  and  December,  1891,  a  considerable  collection  of 
mollusks  and  a  small  collection  of  reptiles  and  batrachians  were  made.  The  mollusks 
were  collected  almost  wholly  by  Dr.  R.  R.  Gurley,  of  the  U.  S.  Fish  Oommiasion,  and 
Mr.  J.  A.  Singley,  of  the  Texas  geological  survey,  who  accompanied  our  party  during 
most  of  the  time  soent  by  us  in  the  State.  The  large  number  of  species  found  in  the 
accompanying  list  attests  their  skill  and  enthusiasm  as  collectors.  As  many  of  these 
mollusks  sustain  an  important  relation  to  the  fishes  of  the  region  in  which  they  are 
found,  the  list  may  very  properly  be  published  here.  No  special  search  was  made  for 
reptiles  and  batrachians^  but  such  as  we  chanced  to  see  were  collected  and  preserved. 
These  were  turned  over  to  the  National  Museum,  where  they  have  been  studied  by  Mr. 
P.  C.  Test,  whose  report  is  herewith  presented. 


ANNOTATED    LIST    OP    THE     REPTILES     AND     BATRACHIANS    COLLECTED 

MISSOURI  AND  TEXAS  IN  THE  FALL  OF  1891. 


IN 


[By  Frederick  C.  Test;  Aid,  Reptile  Department;  U.  S.  National  Mnsenm.] 

Texas  is  well  known  to  abound  in  reptiles,  but  nearly  all  the  species  had  gone  into 
hibernation  at  the  time  of  this  expedition  (I^ovember  and  December)  and  few  were 
therefore  seen.  The  list  is  of  value,  however,  in  that  it  shows  what  species  of  reptiles 
and  batrachians  of  that  region  are  to  be  seen  so  late  in  the  fall.  The  four  turtles 
collected  are  very  interesting,  and,  taking  everything  into  consideration,  the  entire 
collection,  though  small,  is  one  of  some  importance. 

1.  fiflalaclexnmys  kohnii  BaoT.  Fouryoungturtleswerecaptured;  and  are  of  especial  note.  They  are 
different  from  any  other  species  of  this  group,  even  differing  in  some  of  the  markings  on  the 
head  from  this  recently  described  species  to  which  I  have  referred  them.  The  slight  diffei'- 
ences;  however;  seem  to  me  due  to  immaturity;  and  I  therefore  refer  these  four  specimens 
to  Jf.  kohnii.  The  find  extends  the  range  of  the  species  some  little  distance  to  the  west 
of  the  type  locality  in  southern  Louisiana. 


Masenm 
Ko. 

Collector*8 
No. 

Locality. 

Date. 

17002 
17693 
17004 
17696 

U 
12 
13 
14 

• 

Long  Lake,  near  Trinity  River,  12  miles  south* 
west  of  Palestine,  Tex. 

• 

KoT.  26 

2.  Anolis  prinoipalis  L.    One  adult  female  of  this  so-called    '^chameleon,"  found  in  abundance 
in  several  Southern  States,  especially  the  adjoining  one  of  Louisiana,  was  collected. 


Museum 
No. 

Collector's 
No. 

Locality. 

Date. 

17696 

4 

Neohes  Hirer,  14  miles  east  of  Palestine.  Tex 

Nov.  24 

3.  Soelopoma  undnlataa  Daudin. 
young  individual. 


This  widely  spread  lizard  is  represented  in  the  collection  by  one 


Mnsenm 
No. 

Collector's 
No. 

Locality. 

Date. 

17897 

5 

• 

Nechen  River,  14  miles  east  of  Palestine,  Tex 

Nov.  24 
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4.  Carphophiopa  vermis  Kenn.    One  half- grown  specimen  of  this  retiring  ground  snake  was  obtained 
in  southwestern  Missouri.    The  salmon  color  of  the  under  surface  is  particularly  bright. 


Ifosemn 
No. 

Collgctor's                                         Locality. 

17608 

2 

U.  S.  Fish  Commission  Station,  Neosho,  Mo 

Bate. 


Oct    80 


5.  Storerla  dekayi  Holbrook.  One  specimen  of  this  little  snake,  which  seems  to  be  quite  commonly 
found  at  this  time  of  year  about  water-courses^  in  the  bottoms  of  ditches,  and  similar 
places,  sometimes  occurring  dozens  together,  of  all  ages  and  sizes.  In  this  indiyidual  the 
ground  color  is  a  shade  lighter  than  usual,  bringing  out  clearly  the  dark  spots  and  markings, 
noticeably  those  about  the  head. 


MnseuDi 
No. 


17099 


Collector's 
No, 


Locality. 


New  Brannfels,  Tex. 


Date. 


Dec.     2 


6.  Spelerpes  bllineatus  Green.    One  very  small  specimen  was  secured,  still  possessing  gills  and 
cirri.    It  is  quite  dark.    This  is  the  only  salamander  found. 


Museum 
No. 


17700 


Collector's 
No. 


6 


Locality. 


Date. 


Neches  River,  14  miles  east  of  Palestine,  Tex  . . . 


Nov.  24 


7.  Acris  gxyllns  crepitans  Baird.  Of  this  common  little  frog,  or  ''peep,"  five  specimens  were 
collected.  Nos.  17701, 17704,  and  17705  are  very  typically  and  finely  marked,  but  Nos.  17702 
and  17703«  in  addition  to  the  usual  markings,  have  several  small,  circular,  light  spots  on  the 
back,  'giving  them  an  odd,  mottled  appearance. 


Museum 
No. 


17701 
17702 
17703 
17704 
17706 


CoUector's 
No. 


7 

II 

10 
19 


Sims  Bayou,  10  miles  south  of  Houston,  Tex  — 
Biff  White  Oak  Bayou,  2  miles  northwest  of  Hous- 
ton. Tex. 

New  Braunfels,  Tex 

do .- 


Nov.  18 

Nov.  17 

Dec.     3 
Do. 


8.  Rana  pipiens  pipiena  Schreber.  One  large  specimen  of  typical  proportions,  but  with  unusually 
dark  coloration.  The  ground  color  is  quite  dusky,  and  the  posterior  surfaces  of  the  thighs 
are  broadly  mottled  with  black.  The  throat  and  front  of  femurs  are  flecked  with  brownish. 
This  phase  of  coloring,  though  apparently  not  common,  is  paralleled  by  U.  S.  N.  M.  No. 
3293,  from  Brownsville,  Tex.,  collected  by  Capt:  VanVliet.. 


Museum 
No. 

Collector's 
No. 

Locality. 

Date. 

17706 

18 

New  Braunfels.  Tex 

Dec.     8 

9.  Rana  oateabiana  Shaw.    One  medium-sized,  quite  dark  specimen,  with  the  under  surface  thor- 
oughly marbled  with  dark  brown,  and  nine  tadpoles  of  this  species  were  collected. 


MusiMim 
No. 

Collector's 
No. 

Locality. 

1 

Date. 

17707             15 
17708-13              16 

17714-16              1' 

Neches  River,  14  miles  east  of  Palestine,  Tex 

Trinity  River,  at  Maffnolia  Point,  10  miles  south- 
west of  Palestine,  Tex. 
New  Braunfels.  Tex 

Nov.  24 
Nov.  28 

Dec.     8 
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LIST  OF  MOLLUSCA  COLLECTED  IN  TEXAS  IN  1891. 
[By  J.  A.  Singley,  Geological  Survey  of  Texas.] 

The  collection  of  moUusca,  of  which  a  list  is  given  below,  was  made  by  Dr.  B.  E. 
Gurley  and  the  writer,  while  engaged  in  investigating  the  waters  of  Texas  with  the 
view  of  establishing  a  fish-cultural  station  in  that  State.  No  new  species  are  described, 
but  a  new  Gytherea{C.  texasiana)  has  been  described  by  Dr.  W.  H.  Dall  from  material 
collected  at  Galveston  during  the  investigation.  The  list  also  includes  a  number  of 
marine  species  not  heretofore  recorded  from  the  State,  and  gives  new  localities  for 
several  terrestrial  and  fluviatile  species.  The  arrangement  is  that  of  Tryon's  ^<  Struc- 
tural and  Systematic  Gonchology." 

1.  Spimla  peronii  Lam.    Galveston  and  Corpus  ChriBti. 

3.  Purpura  hsDmastoma  L.    Galveston  and  Corpus  Christi.    It  is  abundant  on  the  rocks  at  the 
Galveston  Jetty. 

3.  Fasoiolaria  gigantea  Kien.    Corpus  Christi.    Given  on  the  authority  of  Dr.  Gurley.    I  have  not 

seen  the  species. 

4.  Fulgur  perversa  L.    Corpus  Christi  and  Galveston.    Common  at  both  places. 

5.  Fulgur  pyrum  DiUwyn.    Gkilveston  and  Corpus  Christi.    Not  common. 

6.  Naasa  vibez  Say.    Galveston ;  beach- worn  examples.    Abundant,  living  at  Corpus  Christi,  in 

Corpus  Christi  Bay  and  Laguna  Madre.    The  Texas  examples  are  dwarfed. 

7.  Nasaa  aouta  Say.    Common  on  Galveston  Beach  the  latter  part  of  November.    A  few  beach- 

worn  examples  were  found  at  Corpus  Christi. 

8.  Olivella  mutica  Say.    Beach- worn  examples  were  found  at  Galveston. 

9.  Oliva  literata  Lam.    A  few  broken  shells  found  on  Galveston  Beach. 

10.  Anachia  obeaa  C.  B.  Ad.    Galveston  and  Corpus  Christi;  dead  shells,  not  rare. 

11.  Aatyria  lunata  Say.    Dead  and  worn  shells  common  on  Galveston  Beach,  abundant  living  at 

Shamrock  Cove,  Corpus  Christi  Bay. 

12.  Terebra conoava  Say.    Galveston  Beach;  not  common;  dead  and  worn  shells  only. 

13.  Terebra  dialooata  Say.    Galveston  Beach;  commoner  than  the  preceding  and  better  preserved. 

14.  Mangilia  cerineUa  DaU.    Conmion  at  Galveston  and  Corpus  Christi. 

15.  Natioa  duplioata  Say.    Galveston  and  Corpus  Christi.    An  elevated  and  a  depressed  form  are 

found.    Common. 

16.  Natica  puaiUa  Say.    Galveston;  beach- worn  examples  only.    Not  common. 

17.  Sigaretus  perspeotivna  Say.    Common  on  Galveston  Beach. 

18.  Crepidnla  foroioata  L.    Abundant  at  Corpus  Christi.    A  few  found  on  Galveston  Beach. 

19.  Crepldula  plana  Say.    Galveston  and  Corpus  Christi.    Common. 

20.  Crepidnla  oonvexa  Say.    Corpus  Christi.    The  species  is  given  on  the  authority  of  Dr.  Gurley. 

21.  Solarium  vemiooaumPhil.    Galveston  Beach,  rare.    Padre  Island,  Corpus  Christi  Bay,  common. 

22.  Scala  oontorquata  DaU.    Galveston.    Given  on  the  authority  of  Dr.  Gurley. 

23.  Torbonilla  Interrupta  Totten.    Galveston  Beaeh.    Not  common. 

24.  Litorina  Irrorata  Say.    Abundant  along  the  shore  of  Galveston  Bay  near  Swan  Lake. 

25.  Modulus  lentioularia  Chem.    Corpus  Christi.    Given  on  the  authority  of  Dr.  Gurley. 

26.  Cexithlum  ▼ariabile  C.  B.  Ad.    Abundant  in  Shamrock  Cove,  Corpus  Christi  Bay. 

27.  Bittinxu  ▼arium  Pfr.    Galveston  and  Corpus  Christi;  abundant. 

28.  Bittium  oerithidioidea  Dall.    Galveston  (Dr.  Gurley). 

29.  Sella  terebralia  C.  B.  Ad.    Dead  shells  found  on  the  beach  near  Corpus  ChristL 

30.  Qoniobaaia  pleuriatriata  Say.    Comal  Creek,  New  Braunfels.    The  species  is  not  common. 

31.  Gk>niobaaia  comaQenais  Pilsbry.    Comal  Springs  and  Guadalupe  River,  New^  Braunfels;  San 

Marcos  Springs  and  River,  San  Marcos.    Abundant. 

32.  Hydrobia  texana  Pilsbry.    Comal  Creek,  New  Braunfels.    Not  common. 

33.  Pyrigula  apinoaa  Call  &  Pilsbry.    Comal  Creek,  New  Braunfels.     Rare. 

34.  Amicola  peracuta  Pilsbry  &  Walker.    Comal  Creek,  New  Braunfels;  Long  Lake,  Anderson 

County.    Abundant. 

35.  Truncatella  caribbaenais  Sowb.    Galveston. 
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36.  Trtmoa^ella  pnlohella  Pfir.    Galyeston.    These  two  species  of  Trunoatella  are  listed  on  the 

authority  of  Dr.  Gurley.    I  have  not  foond  them  in  my  Galveston  material. 

37.  Helioina  orbioulata  Say.    This  speoies  was  found  abundant  at  every  point  visited  with  the 

exception  of  Galveston  Island. 

38.  Fisanrella  altamata  Say.    A  few  bleached  and  broken  examples  were  found  on  the  beaoh  near 

Corpus  Christi. 

39.  Actseon  punotostriatus  0.  B.  Ad.    Galveston  and  Corpus  Christi.    Not  common. 

40.  Utrioulus  oanalioulatua  Say.    Galvestou  and  Corpus  Christi.    Common. 

41.  Bulla  oooidentalia  A.  Ad.    Corpus  Christi.    Dead  shells  abundant. 

42.  Olandlna  deouaaata  Desh.  var.  aingleyana  W.  G.  Binney.    One  example  found  at  New  Braunfels. 

43.  Zonitea  indentatna  Say.  var.  nmbilioata.    San  Marcos,  San  Antonio,  New  Braanfels»  and  Pales- 

tine.   Common. 

44.  Zonitea  arboreua  Say.    Found  at  same  localities  as  the  above,  but  much  more  abundant. 

45.  Zonitea  IuItub  Drap.    New  Braunfels.    Common. 

46.  Zonitea  minuaoulua  Binn.    New  Braunfels.    Conunon. 

47.  Zonitea  aingXeyanna  Pilsbry.    New  Braunfels.    Not  common. 

48.  Hellz  berlandieriana  Mor.    Houston  and  Palestine.    Common. 

49.  Helix  griaeola  Pfr.    Corpus  Christi^  San  AntoniO|  and  Austin.    Abundant. 

50.  Helix  roemeri  PA:.    Austin.    Abundant. 

51.  Helix  monodon  Rack.  var.  fratema  Say.    New  Braunfels.    Common. 

52 .  Helix  texaaiana  Mor.  Palestine,  Austin,  San  Marcos,  San  Antonio,  and  Corpus  Christi.    Abundant. 

53.  Helix  mooreana  W.  G.  Binn.    New  Braunfels.    Abundant. 

54.  Helix  hippoorepia  Pfr.    New  Braunfels.    Bare. 

55.  Helioodiaoua  llneatna  Say.    New  Braunfels.    Not  common. 

56.  Bulimolua  alternatus  Say.    Corpus  Christi.     Typical  altemattu  was  found  west  of    Corpus 

Christi,  while  a  variety  intermediate  between  alternatus  and  aohiedeanut  was  found  along 
the  bluffs  bordering  on  Corpus  Christi  Bay. 

57.  Bulimulua  dealbatua  Say.    Palestine.    Two  examples. 

58.  Bulimulua  aohiedeanua  Pfr.    New  Braunfels  and  San  Antonio.     Common. 

59.  Bulimulua  achiedeaaua  mooreanus  W.  G.  Binn.     Sau  Antonio,  New  Braunfels,  San  Marcos, 

and  Austin.  Abundant.  These  so-called  ''species''  of  ^aUma/iM  are  simply  variations  of 
one  species.  At  each  of  the  given  localities  examples  were  found  that  connected  two  or 
more  forms  and  could  not  be  satisfactorily  referred  to  any  one  ''speoies.'^ 

60.  Holoapira  roemeri  Pfr.    New  Braunfels.    Very  rare. 

61.  Holoapira  goldftiaai  Menke.    New  Braunfels.    Common. 

62.  Maorooeramua  goaaei  Pfr.    New  Braunfels.    Common. 

63.  Pupa  fallax  Say.    New  Braunfels.    Abundant. 

64.  Pupa  prooera  Gould.    New  Braunfels.    Coumion. 

65.  Pupa  contracta  Say.    Palestine,  New  Braunfels.    Common. 
(66.  Pupa  pentodon  Say.    New  Braunfels.    Common. 

67.  Pupa  curvidena  Gould.    New  Braunfels.    Not  common. 

68.  Pupa  armifera  Say.    New  Braunfels.    Two  examples. 

69.  Buccinea  groavenorl  Lea.    Palestine.    Rare. 

70.  Phyaa  foraheyi  Lea.    Long  Lake,  Anderson  County.    Not  common. 

71.  Phyaa  halei  Lea.    San  Antonio  Springs  and  San  Marcos  springs  and  river;  also  in  Comal  Creek, 

New  Braunfels.    Abundant. 

72.  Xaimnssa  humiUa  Say.    Long  Lake,  Anderson  County.    Not  common. 

73.  Limnasa  deaidioaa  Say.    San  Antonio  Springs,  San  Antonio;  San  Marcos  Springs  and  River,  San 

Marcos.    Not  common. 

74.  Planorbia  liebmanni  Dunker.    Comal  Creek,  New  Braunfels.    Common. 

75.  Planorbia  lentua  Say.    Long  Lake,  Anderson  County;  Comal  Creek,  New  Braunfels.    Common. 

76.  Planorbia  bicarinatua  Say.    San  Marcos  River,  San  Marcos.    Not  common. 

77.  AncyluB  excentrioua  Morelet.    Comal  Creek,  New  Braunfels.    Very  rare. 

78.  Pholaa  trunoata  Say.    Corpus  Christi.    Not  common. 

79.  Pholaa  ooatata  L.    Single  valves  abundant  at  Galvestou  and  Corpus  Christi. 

80.  Solen  direotua  Conrad.    Corpus  Christi.    Young  shells  abundant.    No  adults  were  found. 

81.  Tagelua  gibbua  Spongier.    Galveston  and  Corpus  Christi.    Common. 

82.  Maotra  lateralia  Say.    Corpus  Christi  and  Galvestou.    Abundant. 
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Lam.    OfinmsOhriAti  (IVr,  0«i)ey ). 
ita  Con,    Corpus  Ohri^iti  jutd  GjilvestMvn.    AbmudMit.    tl»«  iri^c^Mm  Oysteir  Com- 
pany,  at  Corpva  Cbristi,  ^w«««  oa^nini:  tb»  «pMii<«  aa4  |rattim^  it  <m  tlM»  market  lab(t)«A 
<'UtUeX«ckClaa&^ 

Petit.    GalT«s^ii  (^1>,  0«rl«y>. 
Say,    Single  valx^M  ai«  ab^ftndast  at  Ooriv««  Ohriati  mmI  OalT<mtiMi« 

87.  Sonalft  ratacataftft  G»«l.    Galrtostoii  (l>r,  <3«riey ). 

88.  AJbOL  »qnalii  Siy.    GalT«a4MMu    XotoomsMOi. 

89.  C— ii^,i  temaoidM  Coft.    CorfMn  Cknsti,    Not  <yHiiiiMMi. 

90.  VelBiia  attamata  Say.    Galveston  and  Oor|Mi8  Okrati.    .V)mnd*iit^ 

91.  IMUiui  poltta  Say.  .  Corpus  Ohrwti  ^Dr.  anrley ) . 

Bmg.    Ga!T«st4iiii  and  Corpus  Ohmti,    Xot  common. 
Say.    Galveston  j^l>r,  Gnrley). 

94.  DoDBx  tamlda  RetK,    Galreston  and  Oorpm  Ohristi.    Almiidant. 

95.  Dooaz  loamsil  Pfr.    Galveston  and  CoTpns  Christi,    Not  common, 

96.  PetzioQln  plKdndlteinis  Lam,    Sia|^  valves  were  fonnd  at  Galv^^ton  and  Cor)>n«  OhHati. 
9T.  ▼enos  oanoellntn  L.    Dead  shells  aie  very  abundant  on  the  beach  at  iN^rpns  Christi,    K  <^w 

beach-ntim  shells  fonnd  at  Galve5iton. 
96.  ▼enns  meroanazia  L.    Coipas  Chnsti  (Dr.  Gurley). 
99.  VeniiB  meroanaria  L,  var,  mortonl  Con.    Galveston  ana  Corpus  Christi.    Comnmn« 

100.  Veoaa  nMtrata  Sowb,    Cor|ms  Christi,    Common, 

101.  Cytbaraa  texadana  Dall.    Galveston,    Sinji^le  v^lv^s  at^rt  not  xtncommon  on  (Hlveston  beach, 

102.  Cytfaerea  gjgantaa  Gmel.    Galveston  and  Corpnn  Christi.    Common. 

103.  Doainia  diacna  Reeve.    Galveston  and  Corpus  Christi.    Common, 

104.  Piaidiiun  compranaam  Prime,    Comal  Cieek,  Xcw  Uramifels,    Common, 

105.  SphsBziam  flinc^ayi  Pilsbry.    White  Oak  Bayou,  Houston;  Guadalu|>c  Rivx^r.  New  Rraun^'ls. 

Not  common. 

106.  Cardinm  mnaicatam  L.    Galveston  and  Corpus  Christi,    Sini^lc  valx-es  an>  common, 

107.  Cazdiiiin  magnum  Bom.    Galveston  and  Corpus  Christi,    Abuudiint, 

106.  LaB^cardinm  mortoni  Con,    Abundant,  living  in  Corpus  Christi  l\f^\    Single  valvtp«  only 
found  at  Galveston, 

109.  IiQcina  crenulata  Con.    Single  valves  abundant  in  the  beach  <lri(t  at  Corpus  Christi. 

110.  Unio  nndolatas  Barnes.    San  Antouio  River  at  the  wat<erworks  station^  San  Auti>nio.    Tw<» 

odd  valves  only  were  found. 

111.  Unic^aaperLea.    Long  Lake,  Anderson  County.    Abundant, 

112.  Unio  tezaaenaia  Lea.    Long  I^kc,  Anderson  County,    Common, 

113.  Anodonta  atewartiana  Lea.    Long  Lake,  Anderson  County.    A  number  of  Ane  examples  of 

this  species  were  taken, 

114.  laeda  concentiica  Say.    Single  valves  oommon  at  Galveston  and  Corpus  Christi » 

115.  Area  pondarDsa  Say.    Beaoh-wom  vah'es  are  common  at  Galveston  and  (\irpus  (Christi. 

116.  Area  tranaTarsa  Say,    Single  valves  common  at  Galveston  aud  (^orpus  Christi. 

117.  Area  inoongma  Say.    Galveston  and  Corpus  Christ!.    Abundant. 

118.  Area  pexata  Say.    A  few  valves  found  at  Galveston. 

119.  Area  amerieana  Gray.    Corpu^  Christi  (Dr.  Gurley). 

120.  Mytilua  eubitua  Say.    Corpus  Christi.    Common  on  oystt^rs. 

121.  Mytilaa  hamatus  Say.    Galveston  and  Corpus  Christi.    Very  nbundnnt  on  oyster  reefs. 

122.  Modiola  plioatnla  semioostata  Conrad.    A  flue  large  example  was  taken  In  Galvost<m  Hay 

(near  the  bayou  connecting  Swan  Lake  with  tlio  bay)  while  sciulug  in  shallow  water  there. 

123.  Pinna  muricata  L!    A  few  valves  found  at  Corpus  Christi. 

124.  Plieatula  ramosa  Lam.    Galveston  (Dr.  Gurley). 

125.  Peoten  irradians  Lam.    Beach- worn  valves  are  common  at  Galveston  nnd  Corpus  Christi. 

126.  Peeten  liradianB  dialooatua  Say.    Same  distrlbntion  and  abundance  as  P,  itrarf^nn.    t  fbund 

it  living  in  Corpus  Christi  Bay. 

127.  Anemia  simplex  Orbigny.    Single  valves  are  washed  up  on  the  beaoh  at  Galveston.    A  number 

were  found  living  at  Corpus  Christi. 

128.  Oatrea  virginica  Gmel.    The  most  common  mcillusk  on  the  Texas  coast.    For  a  discussion  of  the 

commercial  phase  of  the  oyster  Industry  on  the  Texas  coast,  see  Mr.  C.  H.  Stevenson's  paper 
in  the  report  of  the  U.  S.  Commissioner  of  Fish  and  Fisheries  for  1889-91. 
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EXPLANATION  OF  PLATES. 


The  50  plates  which  follow  give  illnstrations  of  107  of  the  230  species  of  fishes  now  known  to  occar 
in  the  waters  of  Texas  and  the  Rio  Grande  basin.  The  species  are  arranged  substantially  in  the  order 
in  which  they  come  in  the  text.  Under  each  illustration  are  given:  (1)  the  scientific  name;  (2)  the 
common  name,  the  more  generally  accepted  in  italics,  those  of  local  use  in  roman ;  (3)  the  locality, 
when  known,  from  which  the  specimen  drawn  was  obtained;  (4)  the  name  of  the  artist  who  made  the 
original  drawing.  Many  of  these  drawings  were  made  several  years  ago  by  Mr.  H.  L.  Todd.  A  few 
others  were  made  by  Mr.  William  Haines,  Miss  M.  Smith,  and  Mr.  S.  F.  Denton.  The  remaining  17 
species  were  drawn  by  Mr.  A.  H.  Baldwin  especially  for  this  paper. 


Plate  No. 
X. 


XI. 


XII. 


XIII. 


XIV. 

XV. 

XVI. 

xvn. 

XVIK. 

XIX. 

XX. 

XXI. 

XXII. 
XXIII. 

XXIV. 


XXV. 
XXVI. 

XX  vn. 


Printit  pecHnattJu.    Sawfish. 
Scaphirhynchtu  pUUyrhynehtui.     Shovel-noaed 

Sturgeon. 
Lepisosteui  platyatomus.    Short-noeed  Gar. 
Noturut  noctumui. 

Leptopt  olivarit.    YeUow  Cat;  Mud  Cat. 
Ameiurus  mdctt.    Bullhead. 
Ameiurut  nebulonts  catuliu. 
Ameiurug  natcMi.  •  Yellow  Cat. 
A  meiurus  luput. 
letalurus  /ureattu.     (From  type  of  Pitneloduii 

affinia  Grd.)    Chuckle-head  Cat;  Blue  Cat. 
letalurtu punctatuM.    Channel  Cat;  Eel  Cat. 
Tacky turun/elis.    Sea  Catfish. 
Fdiehthyi  marintu.    Gaff-topsail. 
letiobus  cyprineUa.    Common  Buffalo-fish. 
Oarpiodes  carpio.    Carp  Sucker. 
Oatostomus  teres.    Common  AVbite  Sucker. 
Erimyzon  auceUa.    Chub  Sucker ;  Creek  Suoker. 
Minytrema  inelanops.    Striped  Sucker. 
MIoxotUyma  congeatum. 
Campogtoma  anomalum.    Stone-roller. 
Notropit  eayuga  eUroeaudalU.    Type. 
Kotropia  nu».    Type. 
Notropia  nocomia.    Type. 
Notropia  awaini. 
NotropU/umetta.    Type. 
Notropia  notemigonoidea.    Type. 
R/iiniehthya  dtileia.    Dace. 
Hyhopsia  aaHivaUa  mareonia. 
SemotUua  atromaeulatua.  Horned  Dace. 
Opaopasodtut  oamila.    Tyjw. 
Notemigontu  ehryaol&ucua.    Bream. 
Megaiopa  atlanHeua.    Tarpon. 
Oltipea  ehryaoehloria.  ''Skipjack. 
Brevoortia  tyranntu  palronua.    Gulf  Menhaden. 
Doroaoma  eepedianum.    Gizzard  Shad. 
Synoduafaetena.    Lizard-fish. 
StUmo  mykiaa  apUunu.    Kio  Grande  Trout. 
Cyprinodon  variegatua.    Variegated  Minnows. 
FundtUtia  paUidua.    Tyx>e. 
Fundidua  zeOnnua. 

Fimdulua  diaphanua,    Spring  Minnow. 
Zygonectea  funduLoidaa.    Tyi^e. 
Zygonaetes  puioereua.    Type. 
Zygoneetea jenhinai.    Type. 
Zygoneetea  notaiua:   Top  Minnow. 
Lticania  parva. 
OamMiaia  afinia. 

lAieiua  vermieuiatua.    Little  Pickerel. 
Cfyinnoihorax  oceUattta  nijromargintUua.    Type. 
AnguiUa  ehryaypa.    Common  Eel. 
Hemirhamphua  un^cueiattia.    Half-beak. 
Mugil  c^haiua.  Common  Mallet. 
Potynemua  oeUmemuM     Threadfln. 


Plate  No. 

XX Vm.  Vomer  aeHpinnia.    Moonflsh. 

Selene  vomer.    SUver  Moonfish. 
XXIX.  Caranx  hippoa.    Horse  Creyall6. 

Ohloroaeombnu  ehryaurua.    Bumper. 
XXX.  Trctehynotua  earolinua.    Pompano. 

Aphredoderua  aayanua.    Pirate  Perch. 
XXXI.  Pomoxia  annularia.    Crappie. 

Pomoxia  aparoidea.    Calico  Bass. 
XXXII.  OhcanohryttuM  gvloaua.    Warmouth. 
h^omia  aymmetfieua, 

XXXIII.  Lepomia  megalotia,  Large-eared  Sunfisb. 
Lepomia paUidfia.  BlueSunflsh;  Blue-gill. 

XXXIV.  Mieropterua aaimoidea. ItATge-mouiheiX  Black  Basa. 

EtheoaU>ma  pettitddum  elartem.  Sand  Darter. 
EtheoaUyma  ehloroaoma. 
XXXV.  Etheoatom^i  mieropterua. 

»     Etheoatoma  eaprodea.    Log  Perch. 
Etheoatoma  lepidogenya.    Type. 
XXXVI.  Etheoatoma  ahumardi. 
Etheoatoma  jeaaUs. 
Etheoatoma  fuaiforme. 
Etheoatoma  fontieola. 
Gentropomua  undedmaUa.    Robalo. 
Morone  interrupta.    Yellow  Basn. 
Roecua  ehryaopa.    White  Baas. 
Lutjanua  coxif.    Gray  Snapper. 
Lutjanua  aya.    Red  Snapper. 
BhomboplUea  aurorubena.    Mangrove  Snapper. 
Orthopriatia  ehryaoptenu.    Hogfish. 
XL.  Archoaargua  probatocephalua.    Sheepsh^pbd. 
XLI.  Lagodon  rhom>boidea.    Pinfish. 

Aplodinotna  grunniena.    Fresh -water  Drum. 
XLII.  Pogoniaa  ehromia.    Dmm. 

Bairdieila  ehryaura.    Yellow -tall. 
XLIII.  Seicena oceUata.    Red  Drum;  Redflsh. 
Mieropogon  undulatua.    Croaker. 
Mentieirrihua  amerieanua.    Whiting. 
XLIV.  Leioatomuaxanthurtu.    Spot 
Oynoaeion  nothua. 

Oynoaeion  rubvloaua.    Spotted  Sea  Trout. 
XLV.  Chaetodypterua/aher.    Angel-fish. 

QobioneUvM  oeeanieua.    Emerald->flsh. 
XL VI.  Prionotua  acUtUua.    Sea  Robin. 

Upaiionphortu  y-grtecum.  Star-gazer. 
Aatroaeopiu  anoploa.    Electric  Dogfish. 
XLVII.  Taeathea  iontha^.    Blenny. 
Ophidion  marginatum. 
Etropua  eroaaotua. 
XL VIII.  Paraliehthyalethoatigfna.    Southern  Flounder 
Aneylopaetta  quadroceUata. 
XLIX.  Oatra^ion  trieome.    Cowfish. 

AlrUera  aehoepjfi.    Orange  Filefish. 
Lagocephahia  Icevigatua.    Smooth  Puffer. 
L.  Tetrodon  nephelua,    Swellflsh;  Puffer. 

OhUomyelarua  achcapffi,.    Swelltoad;  Burrflah. 


XXXVIL 

XXXVI IL 
XXXIX. 


crrrrrr:  J 


S  PECTINATUS  LKhim.    Hiiv/ttlt.    H)'l>' UHl  t< 


NOTURUS  NOCTUHNUS  Jordan  fcGiibBrt    Type.    Sabine  River,  Bellon,  Arkaneaa.    II.  I. 


LEPTOPS  OLIV*RIS(RilinB.qu«>     yellow  Cal;  Mad  Cat.    Illinois  Klver.    H.I,ToddcleL 


AMEIURUSMELAS|Rifm(iqu«).    BuUhtad.    Aui  PlaliUH  River,  DUdoIb,    II.  L.  Todd  ileL 


;  m-K  i.vl    t>»'<»MV>t^  'tVvn 


ICT*LURUS  PUNCI»njS(Ritlr..m,..l     l%,n«vl  '.Vlf;  to'(Al(.     tl.  L  TuJil  "lol. 


TAC-'i^'Ji't.  i'-"«.'(    n-^i'Mp^.  M  t.l-iM'ki 


FELICHTHVS  MARINUS<ll 


ICTIOBUS  CYPI 


Biiff-Ui-Jlih.    MlHHourl  lUvL- 


CARPI0DE5  C*RPIO(f 


CATOSTOMUS  TERES  (Mllch/ll).    Comnum  Whltt  Suclier,    Eoorae,  HichlgHn.    H.  L.  Todd  del 


ERIMVZON  SUCETrA,Licif*de),    Chub. t^Kken'Creek  Sticker.    Ogecbee  Poa-li,  Savaaaab.  Qeorgii.    Miss  M.  S 


fUnped  i-ucirr.    H,  L.  Todd  del. 


i 


Bi^ll,  U.  S.  F,  C.  I 


Lnn  pasiw  Rtver  Belton  Texas.    H  L.  Todd  del 


CUMPOSTOMA  ANOM*LUM(Rifinei<|ua). ,  S(one-roUer.    White  River,  Eurelia  Springs,  ArkanaoB.    Win.  Haiiie. 


MOTROPIS  C«YU6*  ATROCAUOALIS  E»efmn.F..    Type.    Nechea  River,  Palestine.  Texas.    A.  II.  BalilHl 


.    Type.    N'echeB  RLver,  Palestiue,  Texas.    . 


NOTROPIS  NOCOMIS  Eniminn,    Type.    Trinilr  River,  UaBDOUa Paint,  Texas. 


.    Sun  Marcon  River,  Ban  Marcos.  Texas.    A.  I 


.    Type.    UuD(«r  Creek,  Hoiuton,  Tmbb.    A.  H.  Baldwin  dal. 


NOTEMIGONOIDES  Evtiminri.    Type.    Necbea River,  Palestine.  Texas.    . 


BHrNICHTHYS  DULCIS  (Sirird),    Dace. 


LIS  MARCONIS  JatrJin&Gilbtn    About  twice  natural  slie.    »an  Morciw  BiTer,  Sou  HarvaH,  Tex, 


rfftirc;  CrfekChub. 


,    Type.    Buffalo  Bayou,  Houstoa,  TexB 


NOTEMiaONUS  CHRVSOLEUCUS  (Mltchilt).    Bream.    Hackeneack  River,  New  Jeraef. 


MEGALOPS  ATLAHTICUS(Cuvi>r&Vilenclenn«V    Tarpon;  TuryuM.    H.L.Todddel. 


CLUPEA  CHRVS0CHL0R1S(Rifin»qut>    SkiBiacIc    FenucoH.  Florida.    n.L.Todddd. 


i 


BREVOORTIA  TYRANNUS  PATRONUS  Goodt.    0\df  Mmluidm.     Brazos  Santiago.  Texas.    H.L.TodddeL 


DDROSOMA  CEPEDIANUM(LeSueu.|,     Gizxard  Skad;  UidiorD  aiuid.    U.L.Todddt 


iVNODUS  F(£TENS«.innMutl    Luard-jUt.    t'tiarlestoD.  Soutb CoroUoa,    H.  L.  Ti 


SALMO  MVKISS  SPILURUS  Cope,    Rio  Orande  Trimt.    Rio  (JrauJe  Del  Norte,  Colorado.    B.  F.  Deotoo  del 


INOOON  VARIEGATUS  Lictpiie.     I'urirgatal  MiHHo 


CVPRINODON  VARIEGATUS  Licipidt.     Variegnletl  Uiniuno.    young.    Six  Uiuea  natural  size.    A.  II.  Baldwtbdel. 


lULUS  RALLIDUS  Eiermmnn.    Type.    Alum:  ihree  timpH  nntuni]  Bize.    Qalveelon  Bay,  Texas.    A.  H.  Baldwia  del 


FUNDULUS  ZEBRINUS  Jordin&GiibiFt    Ellis.  Kansas.    H.  L.  Todddel. 


iNDULUS  DMPHANUS  L 


.•fpriiiy  Uiniiuw.    FenuUe.    One  and  oiw  Urtb  tlmta  iiuturol  i^e.    A.  II.  BalOniiiild. 


ZYGONECTES  F 


ZYGONECTES  PULVEHEUS  E.e.mann,    About  three  limea  natural  siip.    Pickltiwn  Bayou,  T 


iNECTES  JENKINSI   I 


ZYGONECTES  NOTATUS  (ftifln>ii)u».     Top  Stmaoa.    White  RlTer.  EurElia  Springa.  Aricansu    H.  L.  Todd  dd. 


Wni.  Haloes  del 


GAMBUSIA  AFFIKIS  (Ba.rdaQir»d>    FeuuOB.    Two  oud  imi!  Half  tl 


LUCIUS  VERMICULATUS  (LeSueui),    LittU  Pickiri:!.    New  OrleuiB,  Louisiana,    Wm.  Haines  deL 


GVMNOTHORKX  OCELLATUS  NIGROMARQINATUS  (Ginrd).    Fruoitype.    St.  J«ieph  laland,  Texas. 


Common  BtL    Holyoke.  HaraacbuKUti.    Q.  L.  Ttxld  del 


.    Ualf-hfOk.    (.'besapeake  Bay.    H.  L,  Todd  deL 


MUGIL  CEPHALUS  Lrnn.i,..    C'u«.Mit«i  iftiHtl;  Htniml  UuUel. 


POUVNEMUS  OCTOMEMUS  Gimrd.    Thrnadfin-    H.L.Todddel. 


MUGIL  CEPHALUS  UinnBui.     Co'imiuu  MuUel:  SIriptd  Uuilel.     H.  L.  T 


-VNEMUS  0CT0NEMU5  Gii.rd.    Threadfin.    H.  L.  T 


/ 


VOMER  SETIP 


SELENE  VOMER  (Linnaui).    Silver  ItiMmfttk.     H.  L.  TodJ  duL 


CARANX  KiPPOSCLinnsoui).    Horae  Crevalli.    H.  L.  Todd  del 


CHL0R05C0MBRUS  CHR¥SURUS(l.lnnau».    Bumper.    St.  Johns  RlveT,  Florida.    H.  L.  Todd  del 


■NOTUS  CAROLINlJS(Unn«u. 


IREDODERUS  5AYANi;S(Gilli(ni)).     Pimle.  Perch.    DlinoiH  River.    H.  I..  Toddilel. 


P0H0X1S  SPAROIDESa 


Plate  XXXII. 


CHfNOBRVTTUS  GUL05U5  {Cu.-f  fc  V.lsntitnnM).     t\'aymoalh.    H.  I..  TodU  del. 


LEPOMIS  SVMMETRICUS  Foitwi.    Kilper'sPonJ,  Houston,  Texas 


Plate  XXXlll. 


LEPOMIS  MEGALOTIS  {(tifmisqut).     Largf-eartd  SunfiA.    H.  L.  Todd  del 


LEPOMIS  PALLIDUStMitchill).    One SunfA;  OM-giU.     U.  UTodddet. 


Plate  XXXIV. 


MICROPTERU5  5*LM01DE5(L(C( 


ETHEOSTOM*  PELLUCIOUM  CLARUM(jDidan&Me(k).    Saad  Darter.    Da>  Moioes  Kii,-er.  Ot(unii>&,  loffo.     H.  L.  Todd  dl 
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4.-SUMMARY  OF  THE  FISHERY  INVESTIGATIONS  CONDUCTED  IN  THE 
NORTH  PACIFIC  OCEAN  AND  BERING  SEA  FROM  JULY  1, 1888,  TO  JULY 
1, 1892,  BY  THE  U.  S.  FISH  COMMISSION  STEAMER  ALBATROSS. 


BY  RICHARD  RATHBUN. 


INTRODUCTION. 

The  btdldiDg,  in  1882,  of  a  staancli  sea-going  steamer,  thoroughly  equipped  for 
the  purposes  of  the  U.  S.  Pish  Commission,  aflForded,  for  the  first  time,  the  proper 
means  for  studying  the  extensive  ocean  fishing-grounds  adjacent  to  the  Atlantic  sea- 
coast  of  the  United  States.  During  the  five  years  following  her  completion  the 
steamer  Albatross  was  actively  employed,  and  with  marked  success,  in  this  special 
field  of  work,  the  region  covered  by  her  operations  extending  firom  off  Newfoundland 
to  the  northern  shores  of  South  America.  The  interest  aroused  by  these  investiga- 
tions, the  utility  of  which  had  been  ftdly  demonstrated,  led  to  a  demand  for  the  trans- 
fer of  the  Albatross  to  the  North  Pacific  Ocean,  a  proposition  which  met  the  approval 
of  the  late  Commissioner  of  Fisheries,  Prof.  Spencer  F.  Baird,  and  was  later  sanc- 
tioned by  Congress.  Extensive  arrangements  were  necessary  in  preparation  for  so 
long  a  cruise,  but  they  were  satisfactorily  completed  in  the  fall  of  1887,  and  on 
November  21  of  that  year  the  ship  left  Norfolk,  Va.,  for  San  Francisco. 

The  first  systematic  researches  bearing  upon  the  economic  marine  fishes  of  the 
western  coast  of  North  America  were  conducted  in  1879  and  1880,  by  Dr.  David  S. 
Jordan  and  Prof.  Charles  H.  Gilbert,  for  Washington,  Oregon,  and  California,  and  by 
Dr.  Tarleton  H.  Bean,  for  Alaska.  Not  having  suitable  facilities  for  investigating  the 
fishing-grounds,  the  work  of  these  naturalists  was  chiefiy  limited  to  collecting  and 
studying  the  fishes  obtainable  along  the  shores  and  from  the  fishermen,  but,  neverthe- 
less, exceedingly  important  results  were  accomplished  by  them.  These  have  been 
published  in  the  reports  of  the  Fish  Commission  and  in  the  Proceedings  of  the  17.  S. 
National  Museum,  the  series  of  volumes  entitled  the  Fisheries  and  Fishery  Industries 
of  the  United  States  containing  full  accounts  of  their  observations  relative  to  fishery 
matters,  as  well  as  a  complete  review  of  this  entire  subject  down  to  1882.  The  same 
information  has  also  been  summarized  in  the  Bulletin  of  the  Fish  Commission  for  1888, 
in  connection  with  the  first  rex)ort  upon  the. explorations  of  the  Albatross  in  the  North 
Pacific  Ocean.^  A  reference  to  these  papers  shows  that,  while  a  few  cod>  fishing  vessels 
were  accustomed  to  resort  to  certain  places  in  Bering  Sea  and  off  the  south  side  of 
the  Alaska  Peninsula,  very  little  was  then  known  regarding  the  extent  and  charac- 
teristics of  the  Alaskan  fishing  grounds,  only  a  comparatively  few  soundings  had  been 
made  to  ascertain  the  depths  of  water  at  any  distance  from  the  land,  and  the  limits 
of  the  continental  platform  were  almost  wholly  undetermined.    Bespecting  the  coasts 
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of  Washington,  Oregon,  and  California  even  less  information  was  at  hand,  Dr.  Jordan 
stating  that — 

Except  the  salmon  fisheries  of  the  Sacramento  and  the  Colnmhia  and  the  ocean  fisheries  in  the  im- 
mediate vicinity  of  San  Francisco,  the  fisheries  of  the  Pacific  coast  exist  only  as  possibilities.  For  the 
most  part  only  shore  fishinji^  on  the  smaUest  scale  is  done,  and  no  attempt  is  made  to  disooyer  ofiishore 
banks,  or  to  develop  them  when  discovered. 

Being  specially  equipped  for  hydrographic  as  well  as  fishery  inquiries,  the  Albor 
tro88  was  well  adapted  to  undertake  the  investigation  of  this  practically  new  region, 
in  which,  at  the  outset,  the  delineation  of  the  bottom  was  fully  as  important  as  the 
determination  of  its  food  resources.  She  is  an  iron,  twin-screw  propeller  of  1,000  tons 
displacement,  measures  234  feet  in  total  length,  and  is  rigged  as  a  brigantine.  The 
hull  is  modeled  with  reference  to  the  peculiar  character  of  her  movements,  and  she  is 
provided  throughout  with  the  most  approved  appliances  for  the  different  branches  of 
research  in  which  she  is  expected  to  engage,  many  of  them  being  a  direct  outgrowth 
of  the  Fish  Commission  work.  Sounding  is  carried  on  by  means  of  fine  piano  wire, 
operated  by  a  Sigsbee  steam  and  a  Tanner  hand  machine,  both  working  on  the  princi- 
ple first  demonstrated  by  Sir  William  Thomson.  Iron  rope  is  employed  for  dredging, 
the  machinery  used  in  connection  with  it  consisting  of  a  heavy  hoisting  engine  on 
the  spar  deck  forward,  and  a  reeling  engine  on  the  berth  deck  underneath,  together 
with  all  the  necessary  auxiliary  apparatus  to  insure  its  smooth  running.  The  outfit 
supplied  for  physical  and  fishery  observations  comprises  the  means  of  studying  the 
temperature,  density,  etc.,  and  of  collecting  animals  in  all  depths  of  water,  the  latter 
including  a  large  assortment  of  dredges,  beam  trawls,  and  tangles,  as  well  as  all  the 
ordinary  forms  of  fishing  gear. 

The  program  arranged  for  the  steamer  Albatross  contemplated,  in  the  beginning,  a 
somewhat  rapid  survey  or  reconnoissance  along  the  entire  western  coast  line,  with  the 
object  of  as(5ertaining  the  contour  and  condition  of  the  bottom  wherever  the  depths 
were  suitable  for  fishing,  the  positions  and  outlines  of  all  distinctive  fishing-grounds? 
and  the  character  and  abundance  of  the  food  resources.  Such  an  investigation  could 
not  fail  to  yield  immediate  results,  by  supplying  early  information  to  the  fishermen  to 
guide  them  in  seeking  favorable  localities  for  the  prosecution  of  their  work,  and  it 
would  also  serve  as  the  basis  for  the  more  complete  development  of  important  regions 
or  of  special  branches  of  fishing.  The  Albatross  reached  San  Francisco  in  May,  1888, 
and  within  three  years  from  that  time  she  had  completed  these  preliminary  surveys 
from  San  Diego  to  the  Strait  of  Juan  de  Fuca;  along  the  southern  side  of  the  Alaska 
Peninsula,  from  Middleton  Island  to  Unalaska.;  and  in  the  southeastern  part  of  Bering 
Sea,  from  Unalaska  to  the  head  of  Bristol  Bay  and  Cape  Kewenham.  Since  June, 
1891,  she  has  been  detailed  to  study  certain  problems  respecting  the  habits  of  the 
fiir  seals  in  the  North  Pacific  Ocean  and  Bering  Sea,  and  to  make  the  survey  for  a 
cable  route  between  California  and  the  Hawaiian  Islands,  neither  of  which  subjects^ 
however,  is  discussed  in  this  paper. 

The  width  of  the  area  covered  by  the  fishery  explorations  of  the  Albatross  has 
been  regulated  mainly  by  the  depth  of  water,  having  extended  from  the  shallow 
soundings  close  along  the  shore  to  the  abrupt  outer  margin  of  the  continental  plat- 
form. The  object  has  been  to  carry  the  examinations  over  the  entire  surface  of  this 
platform,  into  depths  of  100  and  200  fathoms,  but  in  order  to  locate  these  curves 
with  accuracy  it  has  been  necessary  to  extend  the  lines  of  soundings  into  somewhat 
deeper  water,  with  the  result  of  contributing  very  important  data  of  general  hydro- 
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graphic  interest.  Bottom  fishing  is  rarely  carried  on  beyond  a  depth  of  200  fathoms^ 
and  in  a  new  region  it  will  be  limited  for  many  years  to  much  shallower  water.  The 
sounding  work,  as  indicating  the  general  contour  of  the  bottom,  has,  therefore,  been  suffi- 
ciently extensive  for  this  purpose  over  the  area  so  far  explored,  but  more  detailed  surveys 
will  be  required  in  some  localities,  especially  where  the  bottom  is  irregular  and  the 
fishery  resources  are  rich  enough  to  call  for  additional  information  of  that  character. 

The  summary  of  the  operations  of  the  Albatross  herewith  presented  gives,  in 
geographical  sequence,  the  principal  information  of  interest  to  the  fishermen,  which  has 
been  gathered  during  the  several  cruises  in  the  North  Pacific  Ocean  and  to  Bering  Sea. 
It  is  based  mainly  upon  the  narrative  reports  of  the  commanding  officer  and  his 
civilian  assistants,  but  is  necessarily  very  incomplete,  as  only  a  comparatively  small 
part  of  the  extensive  natural-history  collections  obtained  has  yet  been  studied  and 
described.  It  is  considered,  however,  that  the  more  essential  practical  results  of  the 
explorations  have  been  sufficiently  well  worked  out  to  warrant  placing  them  before 
the  public  in  this  preliminary  paper.  The  fishes,  which  comprise  the  most  important 
group  of  animals  from  an  economic  standpoint,  have  been  placed  in  the  hands  of 
Prof.  Charles  H.  Gilbert,  of  the  Leland  Stanford  Junior  University,  who  also  accom- 
panied the  Albatross  on  several  trips,  and  while  a  number  of  papers  descriptive  of  the 
new  species  secured  have  been  published  by  him,  a  discussion  of  the  ichthyological 
results  must  be  deferred  until  the  completion  of  his  final  reports.  Much  progress  has 
also  been  made  in  the  working  up  of  the  crustaceans  and  moUusks,  which  next  to  the 
fishes  offer  the  most  forms  of  commercial  value. 

It  has  been  the  practice  of  the  Fish  Commission  to  transmit  to  the  IT.  S.  Coast 
and  Geodetic  Survey  and  the  Hydrographic  Office  of  the  Navy  all  of  the  hydrographic 
data  obtained  by  the  Albatross  at  the  end  of  each  cruise.  This  information  has  been 
incorporated  from  time  to  time  in  the  charts  issued  by  those  bureaus,  and,  as  their 
publications  can  readily  be  obtained  at  all  of  the  principal  ports  of  the  United  States, 
it  has  not  been  considered  expedient  for  the  Fish  Commission  to  duplicate  this  work. 
A  few  charts  have,  however,  been  published  by  the  Commission  for  early  distribution 
among  the  fishermen,  and  those  relating  to  the  Alaskan  fishing-grounds  are  still  the 
most  desirable  for  the  regions  covered,  being  upon  a  larger  scale  and  containing  more 
details  than  any  others.  The  five  small  maps  which  accompany  this  paper  are  intended 
mainly  to  show  the  positions  of  the  principal  fishing-grounds;  they  illustrate  only  a 
very  small  proportion  of  the  work  accomplished. 

At  the  end  of  the  paper  is  given  a  list  of  the  publications  of  the  Fish  Commission, 
the  U.  S.  Coast  and  Geodetic  Survey,  and  the  Hydrographic  Office  of  the  Navy,  which 
relate  directly  to  the  investigations  of  the  Albatross,  or  contain  data  derived  from 
them,  and  may  be  regarded  as  supplementing  the  information  given  in  this  summary. 
The  titles  of  a  few  earlier  papers  by  the  Fish  Commission  are  also  cited  because 
of  their  important  bearing  upon  the  questions  here  discussed.  The  charts  of  the 
Coast  Survey  and  Fish  Commission  will  be  found  most  useful  by  the  fishermen, 
those  of  the  Hydrographic  Office  covering  the  coasts  of  the  United  States  being 
usually  upon  a  small  scale.  Where  referred  to  in  the  body  of  the  paper  they  are 
designated  by  the  numbers  which  accompany  them.  It  should  be  understood,  however, 
that  this  list  is  very  far  from  complete  as  regards  the  literature  which  now  exists 
relative  to  the  fishes  of  the  North  Pacific  Ocean,  and  many  published  papers  respecting 
the  scientific  results  of  the  Albatross  are  here  omitted,  as  they  do  not  immediately 
concern  the  question  of  the  practical  fisheries. 

F.  C.  B.  1S92— 9 
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The  explorations  which  the  Albatross  has  been  conducting  on  the  Pacific  coast, 
and  which  it  is  intended  shall  be  continued  to  the  extent  of  making  known  at  least 
all  the  more  important  fishery  resources  of  that  region  within  the  limits  of  the  United 
States,  are  especially  noteworthy  from  the  fact  that  they  constitute  an  innovation  in 
the  support  given  by  government  to  the  development  of  this  particular  industry. 
No  foreign  nation  has  ever  attempted,  on  more  than  a  very  limited  scale,  to  enlighten 
the  fishermen  respecting  the  character,  distribution,  and  abundance  along  its  coasts 
of  the  aquatic  forms  of  life  which  are  the  objects  of  their  pursuit.  The  United  States 
was  the  first  to  institute  systematic  inquiries  of  this  nature,  iu  connection  with  the 
work  of  the  Fish  Oommission  along  the  Atlantic  coast,  and,  although  the  fisheries  had 
been  carried  on  there  assiduously  for  several  centuries,  the  value  of  scientific  research 
in  extending  the  areas  of  productive  fishing-grounds  was  conclusively  established. 
In  the  new  field  presented  by  the  North  Pacific  Ocean,  however,  so  little  information 
liiwi  previously  been  collected  that  it  was  necessary  to  begin  at  the  very  rudiments 
of  the  problem,  as  explained  before,  and  the  investigations  have  been  of  the  most 
searching  and  comprehensive  character. 

The  conduct  of  these  inquiries  have  been  in  charge  of  Commander  Z.  L.  Tanner, 
U.  S.  N.,  the  commanding  officer  of  the  Albatross,  whose  long  connection  with  the  Fish 
Commission  especially  qualified  him  for  this  important  task.  Having  been  closely 
identified  with  all  of  the  oceanic  work  since  1879,  and  thoroughly  appreciating  the 
objects  to  be  attained,  his  services  have  been  invaluable.  In  the  hydrographic  and 
physical  observations  he  has  had  the  assistance  of  the  naval  officers  detailed  to  the  ship. 
On  the  voyage  from  Norfolk  to  San  Francisco,  the  civilian  scientific  staff  consisted  of 
Prof.  Leslie  A.  Lee,  of  Bowdoin  College  (in  charge),  Mr.  Charles  H.  Townsend,  Mr. 
Thomas  Lee,  and  Mr.  Dennis  M.  Cole.  Since  that  time,  however,  Mr.  Charles  H. 
Townsend  has  acted  as  resident  naturalist,  Mr.  A.  B.  Alexander  as  fishery  expert,  and 
Mr.  N.  B.  Miller  as  assistant  naturalist.  Prof.  Charles  H.  Gilbert,  now  of  the  Leland 
Stanford  Junior  University,  also  accompanied  the  Albatross,  as  ichthyologist  and  chief 
'  naturalist,  from  January  to  August,  1889,  and  during  the  Bering  Sea  cruise  of  1890. 

The  movements  of  the  Albatross. — Leaving  Norfolk,  Va.,  on  November  21, 1887, 
the  Albatross  began  the  voyage  to  San  Francisco,  which  terminated  on  May  11,  1888. 
Agreeably  to  the  plans  proposed  by  Prof.  Baird  before  his  death,  the  commanding 
officer  was  directed  to  make  occasional  dredgings  and  hydrographic  examinations  on 
the  way,  and  to  aflbrd  such  opportunities  as  time  permitted  for  studying  the  local 
fisheries  and  other  matters  of  scientific  interest  at  each  port  of  call,  as  well  as  at  the 
Galapagos  Islands  off  the  coast  of  Ecuador.  On  the  Atlantic  side  stops  were  made 
at  Santa  Lucia,  one  of  the  West  Indies,  Bahia,  Brazil,  and  Montevideo,  Uruguay. 
Scientific  observations  were  conducted  at  frequent  intervals  during  the  passage 
through  the  Strait  of  Magellan,  and  the  ship  proceeded  thence  to  Lota,  Chile,  and 
Panama.  From  the  latter  place  the  Galapagos  Islands  were  visited,  and  subse- 
quently Guaymas  and  La  Paz,  Mexico. 

Having  perfected  the  arrangements  for  a  northern  cruise,  the  Albatross  sailed 
from  San  Francisco  on  July  4, 1888,  for  the  Alaskan  coast,  where,  during  two  mouths, 
the  fishing-banks  south  of  the  Alaska  Peninsula  and  adjacent  islands,  between  Una- 
laska  and  Middleton  Island,  were  made  the  subject  of  careftil  study.  The  balance 
of  this  season  was  spent  on  the  coasts  of  Washington  and  Oregon.  The  local 
fisheries  in  the  neighborhood  of  Seattle  were  investigated  during  the  early  part  of 
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September,  after  which  the  snrvey  was  carried  down  the  outer  coast  from  Barclay 
Sound,  Vancouver  Island,  and  the  halibut  bank  off  Gape  Flattery,  to  the  vicinity  of 
Tillamook  Bock,  just  south  of  the  Columbia  Biver.  The  ship  reached  San  Francisco 
from  this  cruise  on  October  21: 

After  refitting  at  this  place,  the  months  of  January  and  February,  1889,  were 
spent  on  the  coast  of  California  between  Point  Conception  and  the  Mexican  boundary 
line,  the  investigations  being  carried  seaward  to  include  all  of  the  outlying  islands, 
as  well  as  Cortes  and  Tanner  banks,  the  latter  bank  having  been  discovered  by  the 
Albatross  during  this  trip.  A  line  of  hydrographic  stations  was  then  run  to  Guade- 
loupe Island,  the  Alijos  Bocks,  and  the  Bevillagigedo  Islands,  after  which  a  series  of 
examinations  was  conducted  through  the  Gulf  of  California  as  far  as  the  mouth  of  the 
Colorado  Biver  at  its  upper  end.  This  last  inquiry  was  undertaken  for  the  purpose 
of  ascertaining  the  relations  of  the  Colorado  Biver  to  the  waters  of  the  Gulf,  and 
observations  were  also  made  upon  the  oyster  deposits  of  the  region,  which,  it  was 
conjectured,  might  afford  a  source  of  seed  in  the  event  of  oyster-cultural  operations 
being  started  in  southern  California.  Starting  from  La  Paz  on  April  7,  several  stops 
were  made  along  the  outer  coast  of  Lower  California,  the  Albatross  returning  to  San 
Francisco  on  the  27th  of  the  same  month,  but  leaving  there  again  on  May  21  to 
resume  the  work  off  Washington  and  Oregon,  which  was  continued  until  July  1, 1889. 

From  July  8  until  July  28, 1889,  the  ship  was  used  by  the  U.  S.  Senate  Committee 
on  Indian  Affairs  for  the  purpose  of  visiting  the  Indian  settlements  in  soathea^tern 
Alaska.  Subsequently  the  investigations  were  again  taken  up  on  the  coast  of  Oregon 
and  were  carried  southward,  terminating  October  14  at  Cape  Mendocino,  California. 
The  coast  of  California,  between  Point  Arena  and  the  Santa  Barbara  Islands,  was 
examined  during  March  and  April,  1890,  and  on  May  5  following  the  Albatross  left  San 
Francisco  for  Alaska,  where  the  summer  was  occupied  in  developiug  the  fishing-grounds 
in  the  southeastern  part  of  Bering  Sea,  and  determining  the  western  extension  of  the 
continental  platform  on  which  the  Pribilof  Islands  are  located.  The  hydrographic 
results  obtained  on  this  cruise  were  of  more  than  usual  interest.  During  the  trip 
south  in  the  fall,  some  additional  observations  were  made  on  the  fishing-banks  off  the 
southern  side  of  the  Alaska  Peninsula,  a  line  of  deep-sea  soundings  was  run  in  the 
direction  of  the  Queen  Charlotte  Islands,  and  the  survey  of  the  continental  platform 
was  completed  from  Cape  Mendocino  to  Point  Arena,  California. 

On  January  30, 1891,  the  Albatross  sailed  from  San  Francisco  on  a  special  expedi- 
tion, authorized  by  the  President  of  the  United  States,  to  investigate  the  hydrographic 
and  biological  features  over  an  extensive  area  off  the  western  coast  of  Mexico,  Central 
and  South  America,  between  Lower  California  and  the  latitude  of  the  Galapagos 
Islands.  Mr.  Alexander  Agassiz,  director  of  the  Museum  of  Comparative  Zoology  of 
Harvard  University,  was  in  charge  of  the  scientific  work,  which  yielded  results  of 
great  imi)ortance.    The  cruise  terminated  the  last  of  ApriL    . 

During  the  summer  of  1891,  the  Albatross  was  employed  to  convey  the  United 
States  seal  commissioners,  Dr.  T.  C.  Mendenhall  and  Dr.  C.  Hart  Merriam,  to  Bering 
Sea.  During  the  following  fall  and  winter  she  was  engaged  in  surveying  for  the  cable 
route  between  California  and  the  Hawaiian  Islands,  under  the  direction  of  the  Secre- 
tary of  the  Navy.  Again  during  the  late  spring  and  summer  of  1892  she  was  detailed 
to  participate  in  the  sealing  investigations  in  the  North  Pacific  Ocean  and  Bering  Sea, 
taking  an  active  part  in  the  extensive  inquiries  directed  from  the  State  Department. 
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BERING  SEA. 
PBELIMINABY  BEMABKS. 

Itinerary  of  the  investigations. — The  general  survey  of  Bering  Sea  by  the  Albatross 
was  conducted  during  the  summer  of  1890,  but  in  1888,  while  engaged  in  a  study  of 
the  fishing-grounds  south  of  the  Alaska  Peninsula,  a  few  observations  were  made  in 
Iliuliuk  Harbor  and  in  the  passes  between  Unalaska  Island  and  Unimak  Island,  and 
during  the  summers  of  1891  and  1892  some  additional  inquiries  were  also  prosecuted 
in  connection  with  the  sealing  investigations. 

The  principal  object  of  the  cruise  of  1890  was  to  determine  the  positions  and 
characteristics  of  the  more  important  cod-fishing  grounds,  but  the  examinations  were 
extended  over  the  entire  southeastern  part  of  Bering  Sea  to  a  line  some  distance 
beyond  the  submerged  continental  border.  The  Albatross  entered  Bering  Sea  by  way 
of  Unimak  Pass  in  the  latter  part  of  May,  and  carried  a  line  of  soundings  in  a  north- 
erly and  easterly  direction,  a  distance  of  about  80  miles,  when  stormy  weather  made  it 
necessary  to  proceed  to  Unalaska,  the  soundings  and  dredgings  being  continued  on 
the  way.  Leaving  the  latter  place  on  May  28,  the  ship  began  a  reconnoissance  of  the 
shore  line  of  Bristol  Bay,  which  was  extended  first  along  the  noirth  side  of  the  Alaska 
Peninsula  to  Kvichak  Eiver,  and  thence  to  Kuskokwim  Eiver.  From  Gape  Newenham 
a  line  of  stations  was  run  in  the  direx5tion  of  the  Northwest  Cape  of  Unimak. 

On  June  23  investigations  were  commenced  on  Slime  Bank,  and  were  carried 
thence  over  Baird  Bank  to  the  head  of  Bristol  Bay  and  the  Kulukak  ground.  Two 
visits  were  paid  to  Port  MoUer  and  Herendeen  Bay,  where  a  coal  mine  had  recently 
been  opened,  and  partial  surveys  of  both  of  those  inlets  were  made,  which  define 
their  entrance  and  the  channel  leading  to  Coal  Harbor.  During  the  first  part  of 
August  a  line  of  soundings  was  run  from  off  Cape  Cheerful,  Unalaska,  to  Bogosloff 
Island,  from  the  latter  place  in  a  westerly  and  northerly  direction,  and  subsequently 
in  a  southerly  direction,  for  the  purpose  of  developing  the  100-fathom  curve  along  the 
western  edge  of  the  broad  plateau  occupying  the  eastern  part  of  Bering  Sea.  The 
remainder  of  the  season  wa«  spent  in  the  vicinity  of  Unalaska,  mainly  in  determining 
the  resources  of  the  fishing-grounds  lying  off  the  northern  side  of  that  island.  The 
Albatross  left  Bering  Sea  for  the  south  on  August  25. 

Oeneral  features  of  the  region  examined. — The  entire  eastern  and  northern  part  of 
Bering  Sea  is  occupied  by  a  broad  extension  of  the  continental  platform,  which,  for 
convenience  of  definition,  may  be  said  to  terminate  abruptly  at  a  depth  of  about  100. 
fathoms.  On  the  Siberian  side  the  position  of  the  100-fathom  curve  is  still  undeter- 
mined, and  previous  to  1890  no  observations  had  been  made  respecting  the  topography 
of  the  intervening  deeper  area,  except  in  the  immediate  vicinity  of  the  Aleutian 
chain  of  islands,  where  an  important  line  of  soundings  was  run  by  the  U.  S.  S.  Tus- 
carora  in  1874. 

On  the  eastern  side  of  Bering  Sea  the  100-fathom  curve  extends  from  off  the 
northern  entrance  to  Unimak  Pass  in  the  direction  of  Cape  Navann,  Siberia,  form- 
ing a  sinuous  line  approximately  parallel  with  the  coast  line  of  the  Alaskan  mainland 
to  the  east,  from  which  it  is  distant  from  260  to  325  miles.  The  location  of  this  curve, 
and  therefore  of  the  western  border  of  the  platform  (as  yet  only  approximately  defined 
in  most  places),  was  largely  established  through  the  investigations  of  the  Albatross  in 
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1890,  the  observations  being  carried  by  that  vessel  to  58^  43'  K  latitude,  or  about  168 
miles  northwesterly  from  St.  Paul  Island  of  the  Pribilof  group.  From  this  point,  in 
144  fathoms,  a  line  of  soundings  was  run  southward  in  the  direction  of  Atka  Island, 
developing  a  least  depth  of  977  fathoms  and  a  maximum  depth  of  2,147  fathoms. 
A  second  line,  farther  to  the  eastward,  extending  from  latitude  5()0  12'  N.,  longitude 
1720  07'  W.,  toward  Uliaga  Island,  immediately  to  the  west  of  Umnak  Island,  shows 
depths  of  1,033  to  1,818  fathoms.  Additional  deep-sea  soundings  were  made  by  the 
Albatross  to  the  north  of  Unalaska  Island,  and  several  dredging  stations  were  also 
occupied  in  depths  between  100  and  1,625  fathoms.  In  the  deeper  waters  the 
bottom  was  composed  principally  of  green  ooze,  the  absence  of  foraminifera,  according 
to  Capt.  Tanner,  being  a  marked  feature  of  this  region. 

The  location  of  the  Pribilof  Islands  near  the  outer  edga  of  this  platform,  with  the 
interesting  problems  respecting  the  habits  of  the  fur  seals  suggested  by  tbe  contro- 
versy now  in  progress,  makes  it  very  important  that  the  physical  and  biological  features 
of  the  sun'ounding  area  should  be  thoroughly  studied;  but,  although  some  progress 
in  this  direction  has  already  been  made,  it  is  not  intended  to  touch  upon  the  subject 
in  this  connection,  the  remarks  which  follow  having  reference  chiefly  to  the  fishing- 
grounds  for  cod  and  halibut. 

The  fishing-banks  investigated  by  the  Albatross  in  1890  are  mostly  situated  to  the 
eastward  of  a  line  connecting  Cape  Newenham  with  the  northwest  cape  of  Unimak 
and  off  the  northern  side  of  Unalaska  Island,  no  extensive  cod  banks  having  yet  been 
recorded  from  outside  of  these  limits  in  the  eastern  part  of  Bering  Sea.  Capt.  Tanner 
has  extended  the  application  of  the  name  Bristol  Bay  so  as  to  cover  all  of  that  region 
first  defined  above,  but,  as  generally  accepted  by  geographers,  it  is  restricted  to  the 
much  smaller  area  bounded  on  the  north,  east,  and  south  by  the  mainland  of  Alaska, 
and  not  extending  farther  westward  than  an  imaginary  line  drawn  from  Cai>e  Neweu- 
ham  to  Cape  Seniavin  on  the  peninsula,  or  to  the  neighborhood  of  Port  Moller. 

In  the  region  occupied  by  these  fishing-grounds  the  depths  seldom  exceed  50 
fathoms,  and  the  bottom  is,  for  the  most  part,  quite  uniform  in  charac!ter,  consisting 
mainly  of  fine  sand,  occasionally  of  coarse  sand,  and  often  having  an  admixture  of 
gravel  or  pebbles.  Cod  were  found  to  be  quite  generally  distributed  over  tliis  area, 
but  the  examinations  were  not  sufficiently  complete  to  define  the  outlines  of  the  indi- 
vidual grounds  in  all  particulars.  Three  separate  banks  have  been  recogni;sed  by 
Capt.  Tanner — Slime  Bank  and  Baird  Bank,  skirting  the  northern  side  of  Unimak 
Island  and  the  Alaska  Peninsula,  and  Kulukak  ground  in  the  northern  part  of  Bristol 
Bay;  bat  from  the  information  now  at  hand  it  can  not  be  affirmed  that  these  banks 
are  entirely  distinct  and  separate  from  one  another.  Slime  Bank  begins  at  the  northern 
entrance  to  Unimak  Pass.  Its  western  end  is  more  or  less  defined  by  the  adjacent 
deep  water  which  occurs  in  that  locality,  and  its  northern  margin  is  limited  to  some 
extent  by  a  muddy  bottom.  The  somewhat  barren  ground  which  surrounds  Amak 
Island  also  serves  to  break  its  continuity  with  Baird  Bank,  which,  however,  (lossesses 
the  same  character  of  bottom,  and  may  be  c^innected  with  it  to  the  north  of  Amak 
Island.  The  latter  bank  extends  northward  as  far  as  Cape  Chichagof,  and  while  the 
practical  fishing  operations  which  have  been  conducted  upon  it  have  been  chiefly 
limited  to  within  a  comparatively  short  distance  of  tbe  land,  it  is  apparently  connected 
with  the  Kolnkak  ground  off  the  Walrus  Islands,  the  intermediate  bottom  not  differing 
essentially  in  its  characteristics  and  being  rich  in  cod. 
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All  of  Bristol  Bay,  except  near  the  mouths  of  rivers  and  in  certain  other  localities 
to  be  defined  hereafter,  is,  therefore,  practically  a  continuous  fishing- ground,  but  further 
investigations  are  required  to  determine  its  extension  westward,  the  area  of  good 
fishing  being  probably  larger  than  is  indicated  by  the  present  surveys.  The  combined 
length  of  Slime  and  Baird  banks,  from  the  Northwest  Cape  of  Unimak  to  Gax)e 
Ghichagof,  is  about  340  miles,  and  their  total  extent  within  the  limits  by  which  they 
have  so  far  been  defined  is  about  10,646  square  miles.  These  banks,  therefore,  together 
with  the  remaining  area  within  the  boundaries  of  Bristol  Bay,  where  cod  and  halibut 
occur,  constitute  one  of  the  very  largest  fishing-grounds  in  either  the  Atlantic  or 
Pacific  Ocean,  being  exceeded,  in  fact,  only  by  the  Grand  Bank  of  Newfoundland. 

On  this  Bering  Sea  ground,  however,  the  halibut  seem  to  be  mostly  of  small  size, 
and  it  is  chiefly  important  for  its  cod.  It  has  been  resorted  to  during  a  number  of 
years  past  by  one  or  more  fishing  vessels  every  season,  but  it  remains  for  the  ihiture 
to  fiilly  appreciate  and  utilize  its  resources. 

The  weather  in  this  part  of  Bering  Sea,  according  to  Gapt.  Tanner,  is  usually 
pleasanter  than  to  the  south  of  the  peninsula.  The  principal  grounds,  moreover,  have 
a  weather  shore  with  the  prevailing  summer  winds,  and  a  well-found  vessel  may  anchor 
anywhere  and  ride  out  the  usual  gales  at  that  season  without  much  risk  or  discomfort. 

Preliminary  to  the  fishery  investigations,  and  as  a  basis  for  the  hydrographic 
work,  a  partial  reconnoissance  of  the  coast  was  made  from  Unimak  Island  to  the  head 
of  Bristol  Bay,  and  thence  to  Gape  Newenham.  This  survey  was  rendered  necessary 
by  the  fact  that  little  dependence  could  be  placed  upon  the  existing  charts  with  respect 
to  the  shore  features,  which  have  thus  been  referred  to  by  Gapt.  Tanner: 

The  shore  lines  are  usually  low  and  without  distinctive  features,  but  high  mountain  ranges  and 
volcanic  cones  extend  along  the  central  parts  of  Unimak  and  the  Alaskan  Peninsula.  These  rugged, 
snow-covered  mountains  and  lofty  peaks  would  serve  as  unmistakable  landmarks  were  they  not 
obscured  by  the  almost  constant  fogs  which  prevail  in  that  region  during  the  summer  months.  In 
fact,  they  were  so  seldom  visible  during  the  season  of  1890  that  the  officers  of  the  Jlhatross  made  no 
pretense  of  using  them  as  landmarks.  The  shore  line  and  objects  near  the  sea  level  were  often  seen 
beneath  the  fog  when  the  higher  lands  were  obscured,  and,  therefore,  most  of  the  available  landmarks 
were  found  on  or  near  the  beach. 

Partial  surveys  were  also  made  of  Port  Holler  and  Herendeen  Bay,  and  of  the 
lower  part  of  Nushagak  Eiver. 

FISHINO-OBOUNDS  NOBTHEAST  OF  UNIHAK  PASS. 

Slime  Bank, — Slime  Bank  is  the  first  of  the  larger  fishing-grounds  to  be  reached 
after  entering  Bering  Sea  through  Unimak  Pass.  As  delineated  by  the  steamer 
Albatro88j  it  begins  directly  off  the  Northwest  Gape  of  Unimak  Island,  is  elongate  in 
shape,  and  follows  approximately  the  trend  of  the  adjacent  coast  to  within  a  few 
miles  of  Amak  Island,  its  inner  margin  lying  only  a  short  distance  off  the  land.  It  is 
about  85  miles  in  length  and  17  miles  in  average  width,  broadening  somewhat  at  the 
eastern  end;  its  total  area  is  estimated  at  about  1,445  square  miles.  The  depths 
range  from  20  to  50  fathoms,  while  the  bottom  consists  generally  of  black  sand  and 
gravel,  frequently  intermingled  with  pebbles,  and  sometimes  of  gray  and  yellow  sand, 
rocks  also  occurring  near  the  shore. 

At  its  western  end  the  bank  is  bordered  by  the  deeper  water  lying  off  the  north- 
ern entrance  to  Unimak  Pass,  70  fathoms  being  found  near  the  margin  of  the  bank, 
and  depths  exceeding  100  fathoms  a  short  distanc^e  farther  away.    Off  its  northern 
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edge  the  depths  determined  by  four  soundings  range  from  53  to  62  fathoms,  with 
muddy  bottom  at  three  of  them.  Toward  the  eastern  end,  however,  on  the  northern 
side,  sand  and  gravel  occur,  and  in  this  locality  the  precise  limits  of  the  bank  are  stiU 
undefined. 

This  bank  derives  its  name  from  the  presence  of  immense  numbers  of  a  large 
jelly-fish,  brownish  or  rusty  in  color,  measuring  from  6  to  18  inches  across  the  disk, 
and  provided  with  long,  slender  tentacles,  having  great  stinging  powers.  These 
animals,  it  is  said,  have  never  been  observed  upon  the  surface  of  the  sea,  but  seem 
to  occupy  an  intermediate  zone  toward  the  bottom,  where  they  occasion  much  annoy- 
ance to  the  fishermen  by  becoming  entangled  about  their  fishing  gear,  and  in  this 
way  often  being  hauled  up.  It  is  also  claimed  that  they  sometimes  interfere  with  the 
hooks  reaching  bottom,  and  by  covering  the  bait  and  lines  they  render  the  former 
unattractive  to  the  cod  and  the  latter  very  uncomfortable  to  handle.  Mr.  Alexander 
states  that  up  to  the  middle  or  latt>er  part  of  June  thiH  so-called  slime  is  not  sufticiently 
abundant  to  give  much  trouble,  but  by  July  1  it  becomes  so  thick  as  to  render  it 
almost  useless  to  remain  upon  the  bank,  and  other  localities,  farther  north,  are  then 
resorted  to.  Should  the  fishing  be  continued  late,  however,  the  fishermen  profess  to 
keep  their  hooks  above  the  layer  of  slime,  not  allowing  them  to  reach  bottom. 

After  leaving  the  Akutan  and  Unimak  grounds  the  fishermen  anchor  next  on  the 
western  part  of  Slime  Bank,  gradually  working  to  the  eastward.  The  advantages  for 
fishing  on  this  bank,  except  for  the  unusual  prevalence  of  jelly-fishes,  are  described 
as  excellent,  and  cod  are  plentiful  enough  to  supply  all  Immediate  demands.  The 
largest  and  best  cod  taken  by  the  Albatross  were  obtained  some  6  or  8  miles  from 
shore,  those  captured  nearer  land  having  been  inferior  in  size  and  quality.  From  the 
results  of  this  investigation  and  from  information  derived  from  other  sources  it  would 
appear,  however,  that  cod  of  fair  size  are  pretty  generally  distributed  over  the  bank, 
and  are  almost  everywhere  abundant. 

The  examinations  by  the  Albatross  were  begun  on  June  24,  1890.  Five  beam- 
trawl  stations  (Nos.  3259-3262, 3264)  were  made  on  the  western  end  of  the  bank,  and 
three  (Nos.  3265-3267)  on  the  eastern  end.  The  bottom  fauna  was  found  to  be  very 
rich,  affording  good  feeding-ground  for  fishes. 

Hand-line  fishing  was  carried  on  at  each  of  the  dredging  stations  and  also  in 
connection  with  some  of  the  soundings.  Seven  trials  were  made  on  the  western  part 
of  the  bank,  from  ofif  the  Northwest  Gape  to  off  Gape  Lapiu,  in  depths  of  13  to  43 
fathoms.  The  trials  occupied  from  10  to  15  minutes  each  and  aggregated  96  minutes, 
from  9  to  12  lines  being  employed:  The  total  number  of  fish  taken  was  132,  ranging 
in  length  from  23  to  37  inches,  the  average  size  for  each  catch  ranging  from  26§  to 
32^  inches.  The  combined  weight  of  all  the  fish  was  1,528  pounds,  making  their 
average  weight  about  11^  pounds  apiece.  One  halibut,  weighing  5  pounds,  was  also 
taken  in  this  region,  and  in  62  fathoms,  muddy  bottom,  just  outside  the  bank,  7  cod 
were  captured  averaging  12  pounds  in  weight  and  30f  inches  in  length.  Nineteen  cod, 
averaging  27  inches  in  length,  were  secured  in  Shaw  Bay,  in  a  depth  of  6  fathoms, 
sandy  bottom,  the  trial  lasting  one  hour. 

Five  trials,  with  8  to  10  hand  lines  and  aggregating  79  minutes,  were  made  at  the 
eastern  end  of  the  bank  in  depths  of  26  to  44  fathoms.  The  catch  amounted  to  53 
cod,  ranging  in  size  from  20^  to  36  inches,  and  in  average  size  for  each  trial  from  24§ 
to  31^  inches.  Their  aggregate  weight  was  574  x>ounds,  an  average  of  about  10^ 
pounds  each.    One  halibut,  weighing  8  pounds,  was  also  taken  in  32  Mhoms. 
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A  few  attempts  have  been  made  to  employ  cod  trawls  on  Slime  Bank,  but  they 
yere  not  attended  with  satisfactory  results,  as  the  jelly-tishes  interpose  too  great  an 
obstacle  to  this  kind  of  fishing.  This  bauk,  moreover,  is  otherwise  better  suited  to 
the  use  of  hand  lines,  on  account  of  the  shallow  water  and  the  abundant  supply  of 
fish.  There  are  no  available  harbors  along  the  a<^acent  coast,  although  excellent 
protection  may  be  found  in  Shaw  Bay  during  southeast  to  southwest  winds.  Winter 
fishiug  would,  therefore,  be  attended  with  much  danger  from  the  heavy  storms  which 
then  prevail,  and  the  season  is  chiefly  limited  to  the  summer  months,  when  ouiy 
occasional  moderate  blows  occur.  It  is  the  opinion  of  Captain  Tanner  that  a  well- 
found  fishing  schooner  could  anchor  anywhere  on  Slime  Bank  betweeu  May  and 
September,  with  an  even  chance  of  being  able  to  ride  out  any  gale  she  would  encounter. 

Amok  Island, — Amak  Island  lies  about  11  miles  off  Izenbek  Bay,  and,  as  indicated 
by  the  dredging  work,  seems  to  be  surrounded  by  a  comparatively  barren  region, 
some  18  to  20  miles  in  width,  which  may  be  regarded  as  separating  Slime  Bank  from* 
Baird  Bank.  How  far  seaward  these  conditions  hold  was  not  determined,  as  all  of 
the  dredging  and  fishing  stations  were  within  a  short  distance  of  the  island.  Beam 
trawling  was  carried  on  in  five  different  positions  (stations  Nos.  3269-3272),  but  with 
poor  results,  the  bottom  fauna  being  far  from  rich. 

Nine  trials  were  made  with  hand  lines  in  depths  of  10  to  35  fathoms.  Two  of 
these  proved  entirely  unsuccessful,  while  at  the  remainder  the  total  catch  amounted 
to  33  cod,  weighing  only  260  pounds,  an  average  weight  of  about  7.9  pounds  apiece. 
The  average  length  for  the  several  trials  ranged  from  23  to  29§  inches.  So  far  as  the 
evidence  goes,  therefore,  fish  are  less  abundant  and  of  smaller  size  in  this  region  than 
on  the  adjacent  banks.  This  may  be  due  in  part  to  the  presence  of  numerous  sea 
lions,  which  haul  out  upon  Amak  Island,  Sea  Lion  Bocks,  and  the  neighboring  coast, 
but  it  is  probable  that  some  other  cause  must  also  be  held  accountable  for  this  condi- 
tion of  affairs,  especially  as  regards  the  scarcity  of  invertebrates  and  the  relatively 
smaller  dize  of  the  cod.  Walruses  are  likewise  plentiful  in  this  region,  but  they  are 
not  fish-feeders. 

Amak  Island  afibrds  fairly  good  protection  on  its  southeast  and  southwest  sides, 
and  can  easily  be  reached  from  the  contiguous  parts  of  both  Slime  and  Baird  banks. 

Baird  Bank. — Baird  Bank,  generally  known  to  the  fishermen,  in  part  at  least,  as 
Port  Moller  bank  or  ground,  was  named  by  Capt.  Tanner  in  honor  of  the  late  Prof. 
Spencer  P.  Baird,  the  first  U.  S.  Commissioner  of  Fish  and  Fisheries.  It  is  the  largest 
of  the  fishing- grounds  yet  discovered  on  the  Alaskan  coast.  As  described  and  charted 
by  Capt.  Tanner,  it  commences  a  few  miles  east  of  Amak  Island  and  extends  northeast- 
ward, off  the  northern  side  of  the  "Alaska  Peninsula,  to  the  vicinity  of  Cape  Chichagof, 
at  the  mouth  of  the  Ugaguk  Eiver,  a  distance  of  about  230  miles.  It  has  an  average 
width  of  about  40  miles  and  an  extreme  width  of  58  miles,  its  total  area  being  esti- 
mated at  about  9,200  square  miles,  which  is  2,400  miles  more  than  that  of  Portlock 
Bank,  off  Kadiak  Island,  and  some  800  miles  more  than  that  of  Georges  Bank,  in  the 
North  Atlantic  Ocean. 

It  is  doubtful,  however,  if  the  limits  of  this  bank  should  be  so  restricted,  as  several 
lines  of  stations  connecting  it  with  Kulukak  ground  and  the  region  off  Cape  Peirce 
show  the  extension  in  that  direction  of  essentially  the  same  depths  of  water  and  char- 
acter of  bottom,  good  fishing  also  having  been  obtained  at  nearly  every  trial.  This 
would  make  of  Bristol  Bay  in  its  restricted  sense  (inside  of  a  line  drawn  from  Cape 
Newenham  to  Cai>e  Seniavin)  a  practically  continuotis  fishing- ground,  except  at  the 


FISHERY  INVESTIGATIONS  OF  THE  STEAMEE  ALBATROSS.  137 

mouths  of  the  larger  rivers  and  in  some  other  places  as  explained  below.  Outside  of 
Bristol  Bay  the  observations  were  not  carried  beyond  the  limits  of  the  bank  as  defined 
by  Capt.  Tanner,  and  the  entire  width  of  its  western  portion  still  remains  to  be  deter- 
mined. It  is  not  impossible  that  some  connection  may  be  found  to  exist  between  Baird 
and  Slime  banks  to  the  north  of  Amak  Island.  A  line  of  stations  from  Gape  Newen- 
ham  to  the  Northwest  Gape  of  Unimak  Island,  however,  showed  good  fishing  only  in 
the  vicinity  of  land. 

The  examination  of  Baird  Bank  was  begun  at  the  western  or  southern  end  of  the 
bank  on  June  27.  The  soundings  were  generally  conducted  along  regular  lines, 
approximately  at  right  angles  to  the  coast,  but  to  the  west  of  Gape  Seniavin  they  were 
not  carried  beyond  a  maximum  distance  of  about  48  miles  from  land.  Inside  of  this 
point,  however,  they  were  run  practically  from  shore  to  shore.  Thirty-two  dredging 
stations  (Nos.  3235^238, 3273-^299,  and  3303)  were  occupied  within  the  limits  of  Baird 
Bank  as  originally  defined ;  4  stations  (Nos.  3288-3290,  3295)  between  the  bank  and 
the  shores  of  the  peninsula;  7  stations  (Nos.  3228-^234)  at  the  extreme  head  of  the 
bay,  in  the  broad  mouth  of  the  Kvichak  River;  and  14  stations  (Nos.  3239-3246, 
3300-3302,  3304-3306)  between  the  bank  and  the  northern  shores  of  Bristol  Bay. 
Fishing  trials  with  hand  lines  were  made  at  all  dredging  stations  and  at  the  majority 
of  sounding  stations. 

The  inner  margin  of  Baird  Bank  has  been  made  to  correspond  approximately  with 
the  15-fathom  line.  A  maximum  depth  of  53  fathoms  was  discovered  about  37  miles 
ofl"  Lagoon  Point,  to  the  westward  of  Port  Moller.  West  of  Gape  Seniavin,  however, 
the  depths  range  mostly  from  30  to  45  fathoms,  while  to  the  eastward  of  that  point 
they  gradually  diminish  toward  the  head  of  Bristol  Bay,  the  soundings  at  the  extreme 
end  of  the  bank  in  that  direction  indicating  depths  of  11  to  20  fathoms.  In  the  direc- 
tion of  Eulukak  Bay  and  Gape  Peirce  the  depths  also  decrease  gradually,  becoming 
reduced  to  15  and  17  fathoms  on  the  Eulukak  ground.  The  bottom  consists  mainly 
of  fine  gray  sand,  with  areas  of  black  sand,  black  sand  and  gravel,  and  occasionally 
rocky  patches  near  the  shores.  The  bottom  fauna  over  the  main  part  of  the  bank  was 
discovered  to  be  rich  and  varied,  in  most  places  corresponding  with  that  of  Slime  Bank. 

According  to  Gai)t.  Tanner,  the  conditions  improved  with  each  line  of  stations 
until  off  Port  Moller,  where  the  most  productive  fishing-ground  was  found.  God  were 
taken  on  nearly  every  trial  with  the  hand  lines,  but  their  abundance  and  quality  varied 
in  different  localities.  They  were  smaller  and  in  poorer  condition  near  the  land,  the 
best  results  having  been  obtained  some  15  to  20  miles  offshore,  in  depths  of  25  to  40 
fathoms.  In  shallow  water  the  bottom  was  often  covered  with  sponges,  mussels,  and 
large  clustered  barnacles  adhering  to  the  rocks,  the  cutting  edges  of  the  latter  soon 
tearing  the  nets  to  pieces. 

The  results  of  hand-line  fishiug  may  be  summarized  as  follows,  with  respect  to 
the  general  grouping  of  the  stations  on  the  bank: 

Two  trials  only  were  made  at  the  extreme  southwestern  end  of  the  bank,  in  depths 
of  26  and  39  fathoms,  respectively,  the  catch  consisting  of  9  cod,  having  an  average 
weight  of  about  10  iK)unds  and  an  average  length  of  about  27  inches.  A  few  pollock 
and  sculpins  were  also  taken  at  the  same  time. 

Off  Lagoon  Point,  in  an  area  covering  a  length  of  about  25  miles  and  extending 
48  miles  from  land,  13  trials  were  made  in  depths  of  18  to  53  fathoms.  The  total 
catch  amounted  to  56  cod,  an  average  of  4^  to  each  trial,  the  average  length  of  the 
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trials  having  been  14  minutes.  The  average  weight  of  the  fish  was  9^  pounds  and 
their  average  length  27^  inches.  In  some  places,  however,  a  large  proportion  of  the 
fish  ranged  from  28  to  35  inches  in  length. 

Three  trials  were  located  directly  off  Port  Moller,  at  distances  of  16  to  33  miles 
from  land,  in  depths  of  25  to  39  fathoms.  At  these  stations  65  cod  were  obtained 
during  an  aggregate  period  of  60  minutes,  the  average  weight  of  the  fish  being  13 
pounds  and  their  average  length  about  30^  inches;  the  range  in  length  was  from  19 
to  39  inches. 

Off  Gape  Seniavin,  within  an  area  23  mUes  long,  extending  44  miles  from  shore,  9 
trials,  averaging  about  30  minutes  each, yielded  102  cod,  or  an  average  of  11^  to  a  trial. 
The  average  weight  of  the  fish  was  lOf  pounds,  their  average  length  29^  incbes,  and 
their  range  in  length  from  20  to  36  inches.  The  average  length  of  the  trials  was  much 
increased  in  this  I'egion  by  the  fact  that  at  one  of  the  stations,  about  12  miles  off  the 
cape,  fishing  was  continued  for  2^  hours.  Forty-one  cod  were  taken  at  this  station 
in  a  depth  of  20  fathoms,  and  33  cod  about  23  miles  farther  to  the  eastward,  in  30 
fathoms. 

Another  important  group  of  stations  occurs  off  Port  Haiden  and  between  there 
and  Cape  Menchikof,  covering  a  length  of  28  miles  and  a  width  of  67  miles  from  shore. 
Eleven  trials  were  made,  averaging  14^  minutes  in  length,  the  total  catch  amounting  to 
210  fish,  an  average  of  about  19^  fish  to  a  trial.  The  average  weight  was  lOf  pounds,  the 
range  in  length  from  IS  to  36  inches,  and  the  average  length  29§  inches. 

From  off'  Cape  Menchikof  to  the  northern  extremity  of  the  bank,  a  distance  of 
some  40  miles,  seven  trials  were  made  in  depths  of  11  to  24  fathoms,  the  average  dura- 
tion of  each  trial  having  been  about  13^  minutes.  The  total  catch  was  75  cod,  an 
average  of  about  10§  to  each  trial.  The  average  weight  of  the  fish  was  12  pounds,  their 
range  in  length  from  26  to  34  inches,  and  their  average  length  30f  inches. 

A  comparison  of  the  results  obtained  at  each  of  the  groups  of  stations  above  dis- 
cussed furnishes  some  interesting  facts  respecting  the  value  as  fishing-grounds  of 
different  parts  of  Baird  Bank,  but  they  are  not  to  be  considered  as  entirely  conclusive, 
owing  to  the  relatively  short  duration  of  the  fishing  trials.  For  many  reasons,  how- 
ever, such  a  comparison  is  important,  especially  as  directing  the  attention  of  the  fish- 
ermen to  localities  which  they  have  not  visited. 

The  relative  abundance  of  the  cod  in  the  different  areas  may  be  expressed  by 
the  proportion  of  fish  to  the  length  of  time  occupied  in  making  the  trials,  which, 
reduced  to  minutes,  shows  that  the  best  results  in  this  respect  were  obtained  off  Port 
Haiden,  the  remaining  areas  coming  in  the  following  order:  North  of  Cape  Menchi- 
kof, off  Port  Moller,  off  Cape  Seniavin,  and  off  Lagoon  Point.  A  comparison  of  the 
groups  of  stations  with  reference  to  the  average  weight  and  the  average  length  of  the 
cod  necessitates  a  somewhat  different  arrangement  from  that  above  given,  the  area 
off  Port  Moller  (13  pounds,  30|  inches)  taking  precedence,  followed  by  "  north  of  Cape 
Menchikof"  (12  pounds,  30|  inches),  "off  Port  Haiden^'  (lOf^ pounds,  29§  inches),  "off 
Cape  Seniavin"  (10|  pounds, 29^^  inches),  "  off  Lagoon  Point"  (9 J  pounds,  27 J  inches). 

Many  additional  observations  are  required,  however,  before  passing  finally  upon 
the  relative  values  of  the  different  parts  of  the  bank,  and  this  is  all  the  more  evident 
when  it  is  considered  that  the  examinations  by  the  Albatross  were  restricted  to  a 
very  brief  period  during  one  summer.  The  distribution  of  cod,  moreover,  is  greatly 
influenced  during  some  seasons  by  the  movements  of  certain  migratory  fishes  which 
they  seek  as  food,  such  as  the  capeliu,  herring,  and  sand  lance,  but  at  present  scarcely 
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anything  is  known  regarding  the  habits  of  these  species  on  the  Alaskan  coast.  The 
fishermen  consider  that,  good  fares  are  most  certain  to  be  obtained  off  Port  MoUer, 
although  successful  trips  have  been  made  farther  north. 

During  the  progress  of  the  investigations,  the  schooner  YanAerhiUy  of  San  Fran- 
cisco, Capt.  A.  W.  Smith,  was  observed  at  anchor  on  the  Port  MoUer  ground 
about  20  miles  offshore,  where  she  had  been  a  little  over  a  month.  Owing  to  th^ 
excellent  fishing  obtained,  only  a  single  berth  liad  been  made.  About  43,000  cod 
had  been  taken  up  to  the  time  of  the  visit  of  the  Albatro88y  and  the  trip  was  subse- 
quently completed  with  a  fare  of  about  48,500  count  fish,  each  measuring  28  inches 
and  over,  and  several  thousand  small  fish.  Oapt.  Smith  regards  the  Port  MoUer 
ground  as  superior  to  any  other  in  Bering  Sea,  not  that  the  fish  are  larger  or  of  better 
quality  than  on  Slime  Bank,  but  the  bottom  is  cleaner  and  jelly-fishes  are  not 
troublesome.  He  states  that  halibut  weighing  about  25  pounds  are  seldom  taken, 
but  individuals  of  smaller  size  are  abundant  during  some  seasons,  and  when  obtained 
are  used  as  bait.  During  the  past  season  they  had  been  scarce.  From  June  11  to  21, 
1890,  heavy  winds  prevailed  and  prevented  fishing.  Stormy  weather  seems  to  scatter 
or  drive  the  cod  from  the  fishing-spots,  and  at  such  times  it  is  thought  they  seek 
deeper  water. 

Between  the  inner  edge  of  Baird  Bank  and  the  adjacent  mainland  eight  trials 
were  made  with  hand  lines  in  depths  of  8^  to  16  fathoms,  but  cod  were  taken  at  only 
three  of  them.  The  total  number  so  captured  was  19^  4  near  Nelson  Lagoon,  measur- 
ing from  28  to  32  inches;  10  off  Port  MoUer,  measuring  from  26  to  32  inches;  and  5 
near  Port  Haiden,  measuring  from  28  to  33  inches. 

The  good  fishing-spots  found  at  the  extreme  northern  end  of  Baird  Bank  are 
located  a  short  distance  outside  of  the  extensive  shoals  surrounding  Gape  Coustantine, 
but  the  head  of  Bristol  Bay,  to  the  northward  of  a  line  drawn  from  the  mouth  of  the 
Ugaguk  Biver  to  Gape  Gonstantine,  has  no  value  as  a  eodfishing-ground,  and  only  a 
few  fish,  in  poor  condition,  were  captured  here  and  there.  The  water  is  not  only  too 
fresh  for  this  species,  but,  owing  to  the  strong  currents  produced  by  the  immense 
discharge  from  several  rivers  and  by  the  tidesf  an  unusual  amount  of  sand  and  mud 
is  constantly  held  in  suspension.  An  examination  of  the  stomachs  of  those  captured 
showed  that  they  had  been  feeding  upon  salmon,  and  they  had  evidently  been 
attracted  to  these  unsuitable  waters  by  the  presence  of  the  latter  fish.  Farther  south, 
on  the  same  bank,  their  food  embraced  a  great  variety  of  bottom  life,  such  as  crusta- 
ceans of  several  species,  holothurians,  starfishes,  ophiuraus,  sea-anemones,  and  other 
forms  of  invertebrates,  as  well  as  fishes.  Small  pebbles  and  even  stones  of  relatively 
large  size  were  not  infrequently  found  in  their  stomachs,  as  has  so  often  been  recorded 
in  connection  with  the  fishing  banks  of  the  North  Atlantic,  but  their  presence  may 
readOy  be  explained  by  the  fact  that  the  sea-anemones  and  some  other  animals  used 
as  food  by  the  cod  grow  firmly  attached  to  such  objects,  which  would  naturally  be 
swallowed  with  them. 

The  conditions  of  weather  on  Baird  Bank  are  practically  the  same  as  on  Slime 
Bank.  The  adjacent  peninsula  affords  a  weather  shore  during  southeast  winds.  Port 
MoUer  and  Herendeen  Bay  will  be  resorted  to  when  they  are  better  known,  and  Port 
Haiden  may  also  become  available  for  shelter  after  it  has  been  surveyed.  According 
to  Mr.  Alexander,  southerly  and  westerly  winds  cause  no  inconvenience  on  the  bank, 
but  a  strong  breeze  fr*om  the  northwest  or  southwest  is  immediately  followed  by  a 
disagreeable  choppy  sea. 
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Four  lines  of  stations  were  run  from  the  outer  margin  of  Baird  Bank  as  defined 
by  Capt.  Tanner,  in  the  direction  of  the  northern  coast  of  Bristol  Bay,  which  show 
that  the  bank  should  probably  be  extended  as  far  as  the  shoaler  water  of  Kulukak  Bay 
and  off  Gape  Peirce.  On  the  westernmost  line,  reaching  a  distance  of  about  70  miles, 
5  trials  were  made  in  depths  of  23  to  33  fathoms,  the  catch  consisting  of  25  cod, 
measuring  from  23  to  33  inches.  On  the  second  line,  extending  about  58  miles,  with 
depths  of  22  to  31  fathoms,  the  number  of  trials  was  4,  the  total  number  of  cod  30, 
measuring  from  26  to  36  inches.  The  two  eastern  lines  were  both  much  shorter  and 
connected  Baird  Bank  with  Kulukak  ground,  as  described  farther  on.  Five  trials 
were  made  in  depths  of  15  to  30  fathoms,  resulting  in  the  capture  of  46  cod,  measuring 
from  21  to  34  inches.  The  better  portions  of  Kulukak  ground  are  included  in  this 
area.  The  size  of  the  fish  varied  considerably  in  different  parts  of  the  region,  but 
without  reference  to  the  depth  of  water  or  character  of  bottom.  The  general  results 
may  be  summarized  as  follows:  Aggregate  time  consumed  in  making  the  trials  230 
minutes,  total  number  of  cod  taken  101,  average  weight  of  the  cod  lOf  pounds,  average 
length  29J  inches.  These  results  correspond  approximately  with  those  obtained  off 
Gape  Seniaviu  and  off  Port  llaiden,  but  the  extent  of  the  area  is  too  great  to  make 
such  general  deductions  and  comparisons  of  much  value.  Good  and  profitable  fishing 
could,  however,  undoubtedly  be  found  in  some  places. 

Kulukak  Bay. — Kulukak  Bay  occupies  a  large  part  of  the  region  included  between 
Cape  Goustantine  and  Gape  Newenham,  and  contains  Hagemeister  Island  and  the 
Walrus  group.  Within  this  area  codfish  are  found  in  isolated  spots,  scarcely  entitled 
to  the  name  of  banks,  but  for  convenience  sake  the  title  of  Kulukak  ground  has  been 
used  by  Oapt.  Tanner  to  designate  them.  Extensive  shoals  occur  off  Hagemeister 
and  the  Walrus  islands,  6  fathoms  being  found  about  15  miles  to  the  southward  of 
the  latter.  The  principal  fishing-spots  are  outside  of  these  shoals,  as  well  as  to  the 
eastward  and  westward  of  them,  in  depths  of  12  to  25  fathoms,  the  bottom  consisting 
generally  of  sand,  with  some  mud  and  gravel,  and  the  fauna  being  essentially  the 
same  as  on  Baird  and  Slime  banks.  These  outer  grounds  have  already  been  referred 
to  under  the  heading  of  Baird  Bank.  They  were  formerly  resorted  to  at  times  by 
fishing  vessels,  but  they  are  said  not  to  be  at  present. 

The  fishermen  have  called  attention  to  a  small  ground,  called  Gravel  Bank, 
situated  about  16  miles  SSW.  from  the  southern  end  of  Hagemeister  Island,  where 
large  cod  are  reported  to  be  abundant.  It  has  depths  of  16  to  20  fathoms,  but  its 
size  is  inconsiderable.  It  i^  stated  that  small  fish  predominate  among  the  islands  of 
the  Walrus  group,  but  that  larger  ones  may  be  taken  in  some  of  the  indentations 
and  on  some  of  the  rocky  patches,  although  such  places  are  not  numerous.  Between 
these  islands  and  the  mainland  the  bottom  was  found  by  the  Albatross  to  be  exceed- 
ingly barren,  black  mud  being  frequently  encountered. 

Out  of  7  trials  made  near  the  shore  between  Gape  Goustantine  and  Gape  Peirce, 
cod  were  captured  only  twice.  One  specimen,  weighing  17  pounds,  was  secured  in 
114  fathoms  about  18  miles  west  of  Gape  Goustantine,  while  8  specimens,  averaging 
13  pounds  in  weight  and  33^  inches  in  length,  were  taken  off  the  east  side  of  Walrus 
Island. 

God  are  said  to  be  abundant  in  the  neighborhood  of  Gape  Peirce,  but  none  were 
taken  by  the  Albatross  in  the  immediate  vicinity  of  either  Gape  Peirce  or  Gape 
Newenham.  Eleven  miles  southwesterly  from  the  latter  cape  2  specimens  were 
obtained,  measuring  29  and  32  inches  respectively,  and  22  miles  farther  in  the  same 


FISHERY  mVESTIGATIONS  OF  THE  STEAMEB  ALBATROSS.  141 

direction  a  total  catch  of  15  cod  was  made,  bat  their  average  size  was  only  27| 
inches. 

The  examinations  of  the  Albatross  were  not  carried  north  of  Cape  Newenham,  but 
cod  are  reported  to  occor  iu  greater  or  less  numbers  as  &r  north  as  the  ice  line; 
but  how  extensive  the  banks  or  how  profitable  the  fishing  may  be  in  this  region 
can  only  be  ascertained  by  a  detailed  and  carefiil  examination. 

Candition  of  the  cod  in  Bering  Sea. — Attempts  have  been  made  to  compare  the 
abundance,  size,  and  condition  of  the  cod  inhabiting  Bering  Sea  with  those  taken  on 
the  fishing-grounds  in  the  Korth  Atlantic  Ocean,  but  up  to  the  present  time  sufficient 
data  have  not  been  obtained  to  justify  conclusions  in  this  respect.  The  trials  made 
by  the  Albatross  have  all  been  of  short  duration,  very  rarely  exceeding  20  minutes,  and 
in  the  majority  of  cases  not  more  than  15  minutes.  At  the  same  time,  moreover,  the 
ship  was  generally  drifting  with  the  wind  and  current,  the  hooks  being  thereby 
dragged  along  over  the  bottom.  The  fishermen  consider  that  a  berth  has  usually  to 
be  occupied  for  some  time  before  the  best  fishing  begins  or  the  larger  fish  appear  in 
the  greatest  numbers.  It  is  recorded  as  the  experience  of  fishing  vessels  on  Baird 
Bank  that  better  results  are  obtained  after  the  lapse  of  two  or  three  days  than  when 
first  anchoring,  and  the  supply  has  tended  to  increase  rather  than  diminish  by  the 
end  of  a  week.  The  bait  which  falls  from  the  hooks  or  otherwise  reaches  the  bottom 
probably  serves  to  tole  the  fish  about  the  spot,  and  thus  contributes  to  their  greater 
abundance. 

The  total  number  of  trials  made  by  the  Albatross  with  hand  lines  in  Bristol  Bay 
was  110,  and  the  aggregate  amount  of  time  spent  in  this  work  was  1,907  minutes,  an 
average  of  about  17  minutes  to  each  trial.  Two  of  the  trials,  however,  were  long  ones, 
occupjring  2J  and  3  hours,  respectively.  K  these  be  deducted  it  reduces  the  aggregate 
time  to  1,540  minutes,  and  the  average  time  to  between  13  and  14  minutes.  The  total 
number  of  cod  taken  during  these  trials  was  922,  an  average  of  8^  fish  to  a  trial.  From 
8  to  12  lines  were  generally  employed. 

Limiting  the  calculations  to  what  have  been  designated  above  as  the  banks  proper 
in  Bristol  Bay,  we  find  that  the  total  number  of  trials  was  74,  the  aggregate  time  1,374 
minutes  (including  one  trial  of  2^  hours),  and  the  average  time  18^  minutes.  A  total 
of  832  cod  were  captured  on  these  trials,  being  an  average  of  11  fish  to  each  trial. 

All  of  the  cod  secured  were  weighed  and  measured,  and  the  average  of  weight 
and  length  was  calculated  for  each  trial.  The  smallest  fish  measured  9  inches,  the 
largest  39  inches.  In  a  number  of  trials,  as  before  mentioned,  nothing  was  obtained, 
and  in  some  others  only  a  few  fish  of  small  size  were  taken.  At  75  stations,  however, 
the  average  size  ranged  from  24  inches  to  32^  inches,  distributed  as  follows :  3  stations, 
24  to  26  inches;  19  stations,  26  to  28  inches;  25  stations,  28  to  30  inches;  28  stations, 
30  to  32^  inches.  Considering  all  the  circumstances  attendant  upon  the  trials,  the 
results  obtained  by  the  Albatross  must  therefore  be  regarded  as  exceedingly  favorable 
and  indicative  of  an  abundant  supply  of  good,  marketable  fish. 

The  range  in  weight  of  the  cod  t^iken  in  Bristol  Bay  was  from  2^  to  27^  iK>und8, 
the  average  weight  about  10^  pounds.  The  highest  average  obtained  at  any  one  station 
was  15^  pounds,  on  Slime  Bank;  and  the  next  highest  I5jt  pounds,  on  the  Port 
Moller  ground  of  Baird  Bank.  Tlie  average  of  stn*eral  c;Uchos  on  these  two  banks 
reached  15  pounds,  and  it  must  therefore  be  oousideriHl  that  the  run  of  fish  is  about 
the  same  on  both. 
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A  marked  difference  exists  in  the  size  and  quality  of  the  fish  in  different  locali- 
ties, as  elsewhere  explained,  but  after  sufficient  experience  has  been  acquired  a 
judicious  discrimination  in  the  choice  of 'grounds  will  be  possible,  and  the  few  fishing 
vessels  which  resort  to  this  region  already  have  their  favorite  spots,  where  they  find 
no  trouble  in  securing  full  fares.  In  any  consideration  of  this  general  subject,  however, 
it  should  be  borne  in  mind  that  the  only  information  on  which  to  base  conclusions  has 
been  obtained  during  a  few  summer  months  of  each  year,  while  the  great  banks  on  the 
Atlantic  coast  have  been  visited  by  multitudes  of  fishing  vessels  for  several  centuries. 

Mr.  Alexander  reports  a  large  proportion  of  diseased  fish  in  the  shallow  water 
along  the  coasts,  due  in  part  at  least  to  parasitism,  but  the  proportion  decreases  as 
the  water  deepens,  and  at  8  or  10  miles  firom  shore  the  average  is  very  good.  Gapt. 
Tanner  also  refers  to  the  occurrence  of  many  wounded  cod,  particularly  in  the  spring 
and  fall,  after  the  passage  of  the  seals  into  and  out  of  Bering  Sea.  They  have  been 
chiefly  observed  near  the  passes  between  the  Aleutian  Islands. 

Halibut  and  flounders  in  Bristol  Bay. — ^Only  three  specimens  of  halibut  were 
taken  by  the  Albatross  within  the  limits  of  Bristol  Bay,  and  they  were  all  small,  their 
combined  weight  amounting  to  only  42  pounds.  As  mentioned  elsewhere,  Capt.  A. 
W.  Smith,  of  the  schooner  Vanderbiltj  informed  Mr.  Alexander  that,  according  to  his 
experience,  halibut  weighing  above  25  pounds  are  seldom  captured  in  this  region, 
although  individuals  of  smaller  size  are  abundant  during  some  seasons.  He  had  also 
found  them  scarce  during  the  season  of  1890.  The  specimens  taken  by  the  fishing 
vessels  are  generally  used  as  bait  for  the  cod.  Flounders  of  several  species,  some  of 
which  were  of  excellent  food  quality,  were  captured  in  the  beam  trawl  at  nearly  every 
station. 

Port  Moller  and  Herendeen  Bay. — From  their  proximity  to  the  better  fishing- 
grounds  on  Baird  Bank,  these  two  bays  may  be  regarded  as  affording  convenient 
shelter  for  fishing  vessels  during  stormy  weather.  Hitherto  they  have  seldom,  if  ever, 
been  used  for  this  purpose,  owing  to  the  lack  of  information  respecting  their  hydrog- 
raphy, but  this  desideratum  has  been  in  part  supplied  through  the  agency  of  the 
Albatross,  Their  channels,  however,  have  not  yet  been  buoyed,  nor  are  they  likely  to 
be  for  some  time,  and  access  to  them  must,  for  the  present,  be  considered  as  rather 
difficult.  Both  bays  are  shallow  and  elongate,  cutting  more  than  halfway  through  the 
Alaska  Peninsula  and  opening  close  together  on  its  northern  side,  the  principal 
passage  into  Herendeen  'Bay  leading  through  Port  Moller  entrance.  A  detailed 
account  of  the  survey  made  in  1890,  together  with  sailing  directions,  will  be  found  in 
Commander  Tanner's  reports  (F.  0. 9,  pp.  281-283,  and  F.  C.  10).  The  former  contains 
a  chart  suitable  for  navigation  purposes.  It  shows  the  entrance  to  Port  Moller,  the 
channel  from  Entrance  Point  to  Point  Divide,  called  Hague  Channel,  the  narrow  and 
intricate  passageway  from  the  latter  poiat  to  Marble  Point,  named  Johnston  Channel, 
after  the  officer  who  surveyed  it,  and  the  general  contour  of  the  upper  part  of  Heren- 
deen Bay,  including  Mine  Harbor,  the  headquarters  and  shipping  station  of  the  coal 
company. 

According  to  Capt.  Tanner,  <<  the  entrance  to  Port  Moller  is  guarded  by  banks  and 
shoals  over  which  the  tide  sweeps  with  great  force,  making  the  channel  difficult  and 
dangerous,  its  ill  repute  having,  in  fact,  caused  the  great  bay  and  its  tributaries  to 
remain  almost  a  terra  incognita  to  the  navigator."  The  survey  of  the  Albatross  will 
render  these  harbors  available  hereafter,  but  the  chart  should  be  used  with  caution 
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until  it  is  ascertained  whether  the  banks  about  the  entrance  are  permanent  or 
shilling.  There  is  an  excellent  beach  at  Mine  Barbor  for  hauling  a  schooner  out,  if 
necessary.  The  rise  and  fall  exceeds  15  feet,  and  would  give  several  hours  each  tide 
to  examine  or  make  repairs  on  a  vessel's  bottom.  Should  the  coal  mine  be  developed, 
as  seems  probable,  the  place  would  afford  some  facilities  for  repairing  and  refitting; 
water  is  easily  procured  and  fuel  can  be  had  in  any  quantity.  There  is  no  settlement 
at  present  on  either  bay. 

The  coal  mine  above  referred  to  is  situated  about  1^  miles  firom  the  waterfront,  to 
the  eastward  of  Mine  Harbor,  transportation  to  the  lauding  being  effected  by  means 
of  a  tramway  operated  by  a  small  steam  motor.  The  mine  was  opened  just  previous 
to  the  visit  of  the  Albatross^  which  took  the  first  output  of  coal.  The  latter  was  used 
with  satisfactory  results,  but  owing  to  the  lack  of  proper  screening  facilities  much 
fine  material  and  dirt  was  delivered  with  it,  and  it  was  found  necessary  to  burn  from 
20  to  25  per  cent  more  in  quantity  to  obtain  the  same  results  as  with  a  fair  quality  of 
Wellington  coal.  For  a  full  account  of  its  steaming  qualities,  see  report  of  Passed 
Assistant  Engineer  C.  B.  Koelker,  U.  S.  Navy  (F.  C.  10,  pp.  282,  283).  Capt.  Tanner 
states,  however,  that,  <<  considering  that  it  was  taken  from  a  vein  near  the  surface,  the 
extra  amount  required  to  furnish  the  same  quantity  of  steam  will  not  seem  excessive. 
It  was  shown  that  the  coal  possesses  merit,  and  it  will  doubtless  improve  with  the 
development  of  the  deeper  veins." 

Salmon  fishery  on  the  NushagaJe  River. — ^While  the  Albatross  was  anchored  in  the 
Nushagak  River,  at  the  head  of  Bristol  Bay,  many  important  facts  respecting  the 
salmon  fishery  and  canning  industry  which  has  recently  sprung  up  in  that  locality 
were  obtained  by  Mr.  Alexander,  whose  discussion  of  the  subject  is  contained  in  the 
appendix  to  the  report  of  the  Fish  Commission  for  1889-1891.  The  following  statements 
from  this  source  relate  mainly  to  matters  of  scientific  interest: 

The  first  salmon  cannery  on  the  liTushagak  was  built  in  1884  by  the  Arctic  Canning 
Company.  Three  similar-  establishments  have  been  added  since  that  time,  all  being 
located  between  the  mouth  of  Wood  Biver  and  Clark  Point.  The  salmon  first  make 
their  appearance  about  June  1,  and  remain  from  forty-five  to  sixty  days.  As  the  sea- 
son is  short,  full  preparations  are  made  in  advance  and  great  activity  prevails  during 
the  continuance  of  the  run.  The  king  salmon  appear  earliest  and  are  present  about  a 
fortnight,  being  first  sought  for  off  Coffee  Point,  a  high  promontory  situated  on  the 
west  side  of  the  river.  They  are  followed  by  the  red  salmon,  and  the  latter  closely  by 
the  silver  salmon.  During  the  season  of  1890  the  first  salmon  were  taken  on  the 
morning  of  June  3,  after  which  several  days  elapsed  before  other  fish  were  seen. 

The  presence  of  ice  retards  their  movements;  they  will  not  enter  the  river  until  it 
has  disappeared  and  the  temperature  of  the  water  has  moderated  to  some  extent. 
When  the  salmon  are  late  in  arriving,  they  proceed  immediately  upstream  to  Lakes 
Nushagak  and  Aleknagik,  where  they  spawn;  but  if  the  season  is  an  open  one,  they 
move  more  leisurely,  and  furnish  better  opportunities  for  fishing.  In  the  spring  of 
1890  the  river  was  blockaded  with  ice  until  May  20,  and  the  run  was  late  in  conse- 
quence. The  fishermen  believe  that  the  salmon  spawn  about  a  month  after  entering 
the  river,  and  the  superintendent  of  the  Bristol  Bay  Canning  Company,  who  has  hiid 
much  experience  in  this  region,  states  that  from  the  first  of  August  until  October  the 
young  are  passing  down  the  river  and  into  the  sea  in  immense  numbers. 

It  takes  on  an  average  six  of  the  red  salmon,  and  the  same  number  of  silver 
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salmon,  to  make  a  case  of  the  canned  goods.  Tw.o  and  one-half  of  the  king  salmon 
are  equivalent  to  the  same  amount. 

Each  cannery  has  hitherto  maintained  from  one  to  five  traps  for  capturing 
salmon,  but  the  yield  by  this  means  has  not  warranted  the  expense  of  keeping  them 
in  repair.  The  main  body  of  the  trap  is  made  of  twine,  but  the  leaders  are  constructed 
of  galvanized  wire  netting,  which  is  better  adapted  to  withstand  the  pressure  of  drift 
material  brought  down  by  the  current.  Notwithstanding  every  precaution,  however, 
they  are  frequently  swept  away.  Gill  nets  have  now  been  adopted  by  all  the  canneries, 
as  affording  the  best  results.  Two  sizes  are  in  use.  The  one  for  king  salmon  measures 
100  fathoms  long  by  23|  feet  deep,  and  has  a  9^-inch  mesh;  the  other,  for  red  and 
silver  salmon,  is  70  fathoms  long  by  13  feet  de^,  and  has  a  6^-inch  mesh.  They 
seldom  last  more  than  a  single  season,  as  they  are  subject  to  very  hard  usage. 

The  salmon  are  sometimes  most  abundant  a  considerable  distance  above  the 
canneries,  or  from  40  to  60  miles  from  the  mouth  of  the  river.  At  such  times  the  fish- 
ermen are  carried  to  the  fishing-grounds,  where  they  live  on  board  of  the  scow  lighters 
ordinarily  employed  for  discharging  and  loading  vessels,  a  steam  launch  being  used  to 
tow  the  latter. 

Under  instructions  received  from  the  Secretary  of  the  Treasury,  Oapt.  Tanner 
inspected  the  site  of  a  proposed  large  fish-trap  on  Wood  Eiver,  a  tributary  of  the 
Nushagak  River,  which,  it  had  been  reported,  would  prove  an  obstruction  to  the 
movements  of  salmon  within  the  intent  of  the  law  of  Congress  approved  March  2, 
1889.  He  found  that  a  double  trap  was  being  built  about  20  miles  above  the  mouth 
of  the  river  and  40  miles  from  the  Nushagak  cannery.  The  Wood  Eiver  at  this  point 
is  a  swift  running  stream  of  clear,  cold  water,  between  700  and  800  feet  wide,  and  10 
to  14  feet  deep.  Operations  had  not  progressed  sufficiently  to  indicate  the  character 
and  extent  of  the  work,  but  the  plans  contemplated  an  opening  in  midstream  100  feet 
wide,  flanked  on  each  side  by  a  trap  40  feet  square,  with  wings  extending  from  the 
traps  to  the  shores.  The  Secretary  of  the  Treasury  has  decided  that  such  a  construc- 
tion would  be  illegal. 

•      UN  ALASKA  ISLAND  AND   VICINITY. 

This  island  has  been  visited  several  times  by  the  Albatross  in  the  course  of  the  Alas- 
kan investigations,  from  1888  to  1892,  principally  for  the  purpose  of  coaling  or  repair- 
ing, but  much  valuable  information  has  been-  secured  regarding  the  fishery  resources 
of  the  contiguous  waters  and  the  hydrography  of  the  neighboring  region.  On 
approaching  the  Aleutian  Ohain,  at  the  beginning  of  the  season  of  1888,  a  line  of 
soundings  was  carried  inshore  to  a  depth  of  28  fathoms,  off  Kiliuliuk  Bay,  on  the 
southern  side  of  the  island.  Subsequently  the  Albatross  proceeded  into  Bering  Sea 
through  Unimak  Pass  and  entered  Unalaska  Harbor  from  the  north,  the  return  trip 
to  the  Pacific  Ocean  being  made  by  way  of  Unalga  Pass.  The  hydrographic  obser- 
vations obtained  during  these  two  passages,  sailing  directions,  and  a  general  account 
of  the  fishery  resources  and  native  industries  of  Unalaska  Harbor  have  been  pub- 
lished in  the  Bulletin  for  1888  (F.  i^.  8,  pp.  19-22)  and  in  the  appendix  to  the  Com- 
missioner's report  for  the  same  year  (K.  0.  7,  pp.  397-400). 

During  the  summer  of  1890  a  general  r(H*onnoissance  was  made  of  the  submerged^ 
platform  off  the  entire  northern  and  western  sides  of  the  island,    Akutan  Pass  was 
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used  by  the  Albatross  on  leaving  Bering  Sea,  in  August  of  the  same  year,  the  trip 
through  being  referred  to  by  Capt.  Tanner  as  follows: 

The  atmosphere  was  usually  clear,  and  as  we  had  never  used  AkutanPass  we  availed  ourselves  of 
the  farorahlo  opportunity  of  passing  through  and  examining  it.  There  is  a  clear  channel  two.  miles 
or  more  in  width  between  Cape  Morgan  and  four  small  islets  lying  off  Unalga  Island,  free  from  dangers 
except  near  the  shores,  with  26  fathoms,  rocky  bottom,  in  the  narrowest  part  of  the  pass. 

Unalaska  Harbor  and  adjacent  waters. — During  the  summer  of  1888  collecting 
was  extensively  carried  on  in  this  harbor  and  in  the  waters  a(^acent  to  it.  Seining 
proved  everywhere  successftil  within  the  limits  of  the  harbor,  but  the  few  hauls  made 
at  or  near  its  mouth  were  unproductive,  owing  probably  to  the  fact  that  the  water 
there  deepens  rapidly  from  the  shore  outwards.  The  natives,  however,  take  cod  in 
these  exposed  positions.  The  Oncorhynchus  gorb%ischa  (humpback  salmon),  0.  keta 
(dog  salmon),  and  0.  nerka  were  seined  abundantly  both  in  the  main  harbor  and  in 
Captain  Harbor  at  its  head.  The  red-spotted  trout  {Salvelinus  malma)  was  also  plenti- 
ful in  the  harbor  and  in  the  fresh-water  lake.  Other  common  species  obtainedwere  the 
Fleuronectes  stellatus  (starry  flounder),  Lepidopsetta  bilineatay  Hemilepidotus  jordanij 
and  Clupea  mirabilis  (herring).  The  advantages  offered  by  Unalaska  for  the  establish- 
ment of  fishing  stations  and  the  preparation  of  dried  salmon  or  ukali  by  the  natives 
have  been  discussed  in  the  Fish  Commission  reports  last  referred  to  above. 

The  investigations  were  continued  in  Unalaska  Harbor  at  intervals  during  the 
summer  of  1890,  and  late  in  the  season  they  were  carried  along  the  Bering  Sea  side 
of  the  island  from  Priest  Bock,  in  the  east,  to  Umnak  Island,  in  the  west.  Regarding 
the  vicinity  of  Unalaska  Harbor,  Mr.  Alexander  states  that  the  fishing-grounds 
extend  only  a  short  distance  from  the  shore,  the  width  of  bottom  over  which  cod 
may  be  expected  to  occur  ranging  from  3  to  6  miles.  The  fishiug-si)ots  consist  of 
rocky  and  muddy  patches  of  variable  extent,  on  which  sand,  gravel,  and  shells  also 
occur  in  small  quantities.  The  rocks  are  generally  sharp  and  would  prove  destructive 
to  fishing  gear.  Cod  are  frequently  caught  from  the  wharf  and  beach  in  Unalaska 
Harbor,  and  there  are  certain  places  in  Captain  Harbor  where  this  species  is  suffi- 
ciently abundant  to  supply  the  local  demands  during  the  entire  year.  The  fish  taken 
in  such  localities,  however,  are  inferior  in  quality  to  those  captured  farther  off  shore, 
but  as  salmon  form  the  principal  diet  of  the  natives  a  large  stock  of  cod  is  never 
secured  at  one  time.  The  latter  species  is  almost  invariably  eaten  fresh,  but  small 
quantities  may  be  dried  in  the  same  manner  as  the  salmon. 

According  to  Capt.  Tanner: 

Kumor  placed  valuable  cod  banks  in  the  outer  bay,  but  no  one  seemed  to  know  their  exact 
locality  or  extent.  Such  a  resource  at  the  doors  of  a  populous  settlement  would  be  of  inestimable 
value.  Availing  ourselves  of  the  opportunity  offered  by  a  clear  day,  we  ran  several  lines  of  soundings 
across  the  bay,  making  frequent  hauls  of  the  trawl  and  trials  with  the  tlshing  lines,  extending  the 
examination  to  the  100-fathom  line  outside  of  Cape  Kalekhta,  or  Priest  Point,  and  Cape  Cheerful, 
without  finding  indications  of  even  ordinarily  good  fishing-ground.  In  fact,  nearly  every  sounding 
inside  of  the  capes  gave  muddy  bottom.  Spots  were  discovered,  however,  near  the  shore  line  where 
cod  were  plentiful. 

At  a  subsequent  time  ^^the  search  for  cod  banks  in  Unalaska  Bay  was  resumed. 
The  region  from  IJlakta  Head  to  Elder  Point  was  carefully  examined,  and  the  exami- 
nation was  extended  to  Broad  and  Nateekin  Bays,  without  developing  anything  that 
could  be  called  a  fishing-bank.  Near  the  shores,  however,  particularly  on  the  west 
side  of  the  bay,  cod  were  plentifril  and  halibut  were  fairly  abundant." 

F.  C.  B.  1892—10 
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Pass  and  off  the  Northwest  Gape  of  Unimak  Island,  near  the  western  end  of  Slime 
Bank.  In  the  spring  they  not  inirequently  obtain  moderately  good  fishing  off  the 
islands  of  Akutan,  Akun,  Tigaldi,  and  Avatanak,  between  Unimak  and  Unalaska. 
These  places  compare  favorably  with  the  banks  in  Bristol  Bay  as  to  the  size  and 
quality  of  the  cod,  but,  as  the  fish  are  much  less  abundant,  fall  fares  are  not  taken 
there.  The  natives,  however,  have  no  trouble  in  securing,  about  these  islands,  all  the 
cod,  flounders,  etc.,  needed  for  their  own  use. 

Trawl  lines  are  not  employed  in  Bering  Sea,  although  they  have  been  tried  there, 
the  depth  of  water  and  character  of  the  bottom  making  it  more  convenient  and  profit- 
able to  resort  to  dory  hand-line  fishing. 

Additional  notes  on  the  vessel  fishery  in  Bering  Sea  will  be  found  in  the  U.  S. 
Fish  Commission  Bulletin  for  1888,  pages  22,  23. 

Bait — ^The  vessels  depend  chiefly  for  their  bait  upon  the  fresh  flsh  taken  on  the 
hooks  during  the  progress  of  their  fishing  operations,  and  there  is  seldom  any  diffi- 
culty in  obtainiAg  all  that  is  required  for  that  purpose,  and  even  much  more.  The 
fishes  so  employed,  according  to  Mr.  Alexander,  consist  principally  of  sculpins,  floun- 
ders, halibut,  when  they  can  be  secured,  and  several  other  small  species.  The  small 
halibut  are  said  to  make  an  excellent  bait,  being  second  only  to  the  squid  in  that 
respect.  A  small  quantity  of  salt  salmon  and  herring  is  usually  taken  along  to  serve 
for  the  first  baitings. 

Meteorological  conditions. — Gapt.  Tanner  summarizes  as  follows  the  observations 

made  upon  the  wind  and  weather  in  Bering  Sea  from  the  last  of  May  to  September  1, 

1890: 

Southwest  winds  prevailed,  bnt  we  had  them  frequently  from  southeast  to  northwest.  It  was 
boisterous  weather  nearly  half  the  time,  but  seldom  rough  enough  to  interfere  with  our  work.  We 
had  several  summer  gales  of  moderate  force,  but  no  severe  storms.  Fog  and  mist  prevailed,  and  a 
clear  day  was  the  rare  exception.  The  tidal  ourreuts  were  strongest  in  the  vicinity  of  Unimak  Pass 
and  at  the  head  of  the  bay;  they  were  greatly  affected,  however,  by  the  winds.  The  flood  stream  set 
to  the  northward  and  slightly  inshore  along  the  coasts  of  Unimak  and  the  peninsula,  the  ebb  to  the 
southward  and  offshore.  The  former  was  invariably  the  stronger,  and  probably  found  an  outlet  by 
sweeping  past  Cape  Constantine  in  the  direction  of  Cape  Newenham.  There  has  been  no  systematic 
study  of  the  currents  of  Bering  Sea,  and  the  almost  constant  fogs  prevent  the  navigator  from  adding 
much  to  our  meager  knowledge  concerning  them. 

The  daily  meteorological  observations  for  the  same  period  have  been  published 
in  the  Fish  Commission  Report  for  1890-91. 

Bogoslof  Island  and  Volcano. — On  the  afternoon  of  August  2, 1890,  the  Albatross 

passed  within  three-fourths  of  a  mile  of  Bogoslof  island  and  volcano,  of  both  of 

'  which  good  photographs  were  obtained.    The  day  was  unusually  clear,  Makushin  and 

the  high  lands  of  Umnak  being  distinctly  visible.    Regarding  the  observations  made 

in  this  interesting  locality,  Capt.  Tanner  reports  as  follows : 

Sail  Rock  had  fallen,  its  original  position  being  marked  by  the  d<^bris.  New  Bogoslof  was  envel- 
oped in  smoke  so  d^nso  that  its  outline  could  not  be  accurately  determined,  bnt  its  altitude  was  not 
far  from  400  feet.  There  were  no  outlying  dangers  visible,  and  a  couple  of  soundings,  taken  2  miles 
from  the  old  cone  on  different  bearings,  gave  649  and  578  fathoms,  the  latter  being  on  the  reef  marked 
on  old  charts  as  extending  from  Bogoslof  to  the  north  end  of  Umnak.  It  is  needless  to  say  that  this 
reef  does  not  exist.  Myriads  of  guillemots  were  seen  on  the  island  and  for  15  miles  or  more  aroimd 
it,  and  a  portion  of  the  beach  was  occupied  by  a  rookery  of  very  large  sea  lions.  Old  Bogoslof  is  rap- 
idly crumbling  away,  and  wiU,  like  Sail  Rock,  eventuaUy  disappear. 
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WASHINGTON  AND  OREGON. 
GENERAL  CONSIDERATIONS. 

The  coasts  of  Washington  and  Oregon,  from  Cape  Flattery  to  the  Oalifomia 
boundary  line,  have  a  total  length,  dae  north  and  south,  of  about  383  nautical  miles, 
reaching,  therefore,  through  nearly  6J  degrees  of  latitude.  The  examination  of  this 
region  by  the  steamer  Albatross  was  begun  in  September,  1888,  and  was  continued  at 
intervals  until  in  October,  1889,  when  it  was  practically  completed.  Since  that  time, 
however,  some  additional  observations  have  been  made. 

As  in  the  Alaskan  region,  it  has  been  necessary  to  spend  most  time  in  determining 
the  contour  and  general  characteristics  of  the  bottom,  as  very  few  soundings  had 
previously  been  made  beyond  a  depth  of  50  fathoms,  and  only  comparatively  limited 
areas  in  more  shallow  water  had  been  surveyed.  The  regular  hydrographic  work  of 
the  Albatross  consisted  in  running  parallel  lines  of  soundings  seaward  from  the  coast, 
at  intervals  of  5  to  10  miles,  and  generally  into  depths  of  200  or  more  fathoms,  thus 
serving  to  develop  the  entire  width  of  the  continental  platform  to  its  abrupt  outer 
edge.  As  the  bottom  fishing-grounds  are  mostly  confined  within  a  depth  of  100 
fathoms  and  rarely  extend  beyond  a  depth  of  200  fathoms,  the  survey  made  here  by 
the  Albatross  has  been  sufficiently  comprehensive  to  meet  all  the  requirements  of  the 
fishery  interests  in  that  respect,  although  in  some  places  more  detailed  examinations 
would  be  desirable.  Wherever  the  nature  of  the  bottom  or  previous  information 
indicated  the  occurrence  of  fishing-grounds,  the  sounding  stations  were  run  more 
closely  together,  and  the  amount  of  time  spent  in  determining  their  contours  and 
conditions  was  proportioned  to  their  importance. 

The  width  of  the  continental  platform^  varies  considerably  at  different  places  along 
the  coast.  At  Gape  Flattery  the  100-fathom  line  is  40  miles  from  shore,  while  at  Gape 
Johnson,  26  miles  further  south,  it  is  distant  only  18  miles.  Off  Grays  Harbor  the 
distance  is  30  miles;  off  Willapa  Bay,  20  miles;  off  Gape  Disappointment,  at  the  mouth 
of  the  Golumbia  Biver,  15  miles;  at  Tillamook  Bock,  Oregon,  27  miles,  and  at  Gai)e 
Lookout  11  miles.  From  this  point  the  platform  gradually  broadens  out,  attaining  a 
width  of  35  miles  off  the  Siuslaw  Biver,  in  the  region  of  Heceta  Bank,  immediately 
south  of  which  it  is  abruptly  constricted  to  about  14  miles,  becoming  reduced  to  7 
miles  at  Orford  Beef  and  12  miles  at  the  Galifornia  State  line. 

The  superficial  area  of  this  platform  within  the  100-fathom  line  has  been  estimated 
at  about  3,700  square  miles  for  the  coast  of  Washington  and  about  4,750  square  miles 
for  the  coast  of  Oregon. 

The  soundings  off  Gape  Flattery  were  irregular  and  suggest  the  existence  of 
submarine  ridges  lying  parallel  with  the  coast.  A  very  elongate  crescent-shaped 
depression,  having  depths  of  100  to  200  fathoms,  extends  southward  from  the  mouth 
of  the  Strait  of  Fuca  a  distance  of  some  20  or  more  miles,  being  distant  from  the 
coa«t  from  8  to  12  miles.  Thence  to  Yaquina  Head,  Oregon,  the  slope  is  regular, 
except  in  the  region  of  the  rocky  bank  off  Grays  Harbor  and  Willapa  Bay,  where 
elevations  of  a  few  fathoms  were  found.  Below  Yaquina  Head  the  platform  attains 
its  greatest  width  south  of  Gape  Flattery^  the  somewhat  triangular  area  which  occurs 
there  being  occupied  at  its  southwestern  extremity  by  Heceta  Bank.  Further  south 
the  soundings  are  regular,  but  the  depths  increase  more  rapidly  from  the  shore 
outward.    The  bottom  consists  generally  of  fine  sand  in  the  shallower  water,  changing 
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to  mud  farther  offshore,  although  sand  was  also  found  at  times  in  considerable  depths. 
On  the  fishing-banks  its  character  is  variable,  as  described  elsewhere. 

Dredging  and  fishing  trials  were  made  at  frequent  intervals  down  the  coast  as 
far  as  Orford  Beef,  Oregon,  leaving  a  distance  of  about  48  miles  between  that  place 
and  the  State  line,  over  which  no  fishery  investigations  have  yet  been  made;  but  the 
continental  platform  is  there  very  narrow. 

There  are  very  few  defined  fishing-grounds  on  the  coasts  of  Washington  and 
Oregon,  and  those  which  occur  are  of  small  extent.  The  largest  and  most  important 
one  lies  about  11  miles  northwesterly  from  Gape  Flattery,  and  has  a  total  area  of 
about  1,100  square  miles.  Another,  covering  only  about  110  square  miles,  is  situated 
otf  the  coast  between  Orays  Harbor  and  Willapa  Bay.  A  still  smaller  bank  or  rocky 
patch  is  located  about  19  miles  southwesterly  from  Yaquina  Head;  its  area  has  been 
estimated  at  40  square  miles.  Heceta  Bank,  lying  off  the  Siuslaw  Biver,  is  next  in 
importance  to  Flattery  Bank,  having  an  extent  of  about  600  square  miles. 

The  small  extent  of  the  banks,  however,  does  not  indicate  a  scarcity  of  fishery 
resources,  as  fishes  of  excellent  food  quality  were  found  to  be  pretty  generally  dis- 
tributed over  the  surface  of  the  platform  throughout  a  large  part  of  the  region,  as 
described  further  on.  In  the  immediate  vicinity  of  exposed  rocks  lying  near  the  coast, 
which  are  inhabited  by  sea  lions,  fishes  were  noticed  to  be  rare  if  not  entirely  absent 
in  most  cases,  Orford  Beef,  however,  presenting  a  notable  exception  in  this  respect. 

The  halibut  and  the  true  cod  (Oadus  morrhua)  are  the  species  which  have  been 
most  eagerly  sought  for  by  the  fishermen  along  these  coasts,  but  no  traces  of  the 
latter  were  discovered  by  the  Albatross.  The  halibut,  however,  ranges  as  far  south  as 
Monterey,  Gal.,  although  it  has  nowhere  been  found  sufficiently  abundant  to  afford 
the  basis  for  a  special  fishery  except  on  Flattery  Bank.  Scattering  specimens  were 
taken  by  the  Albatross  off  Flattery  Bocks,  off  Tillamook  Bock,  and  on  Heceta  Bank, 
but  the  resources  of  this  bank  have' not  yet  been  ftiUy  tested.  The  species  has  also 
been  recorded  fi*om  off  Gape  Mendocino.  The  fact  that  the  Indians  south  of  Gape 
,  Flattery  do  not  include  the  halibut  among  their  supplies  of  food  may  be  regarded  as 
additional  evidence  that  this  fish  will  not  be  found  in  any  numbers,  near  the  shore  at 
least,  within  this  region. 

Several  species  of  rockfish  {8eba^todes)  were  abundant  upon  the  banks  as  well  as 
upon  the  sandy  bottom  of  the  platform.  Flounders  were  taken  everywhere,  but  were 
most  plentifrd  between  depths  of  50  and  100  fathoms.  A  number  of  species  were 
discovered,  some  of  which  are  of  excellent  food  quality,  and  they  will  offer  strong 
inducements  for  the  introduction  of  beam-trawl  fishing  whenever  a  market  has  been 
established  for  them.  Gultus-cod  {Ophiodon  elongatus)  were  obtained  on  all  the  banks 
and  on  Orford  Beef.  Black-cod  (Anoplopoma  fimbria)  of  good  size  inhabit  the  deeper 
waters,  while  smaller  individuals,  together  with  the  ling  or  Pacific  whiting  (Merlucius 
produotus)y  occur  in  moderate  depths.  Large  red  edibles  hrimps  were  also  frequently 
captured  in  the  beam  trawl;  they  are  distributed  through  a  considerable  depth  of 
water. 

The  principal  obstacle  at  present  to  the  development  of  extensive  sea  fisheries  on 
the  outer  coast  of  Washington  and  the  coast  of  Oregon  is  the  lack  of  markets  for  dis- 
posing of  the  catch.  The  scarcity  of  good  harbors  is  also  a  very  serious  inconven- 
ience, and  as  those  which  do  exist  are  encumbered  with  bars,  they  can  be  entered  in 
bad  weather  only  with  much  difficulty.   Although  gales  are  of  rare  occurrence  during 
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the  summer,  still  the  coast  winds  blow  constantly  from  the  northward^  maintaining  a 
boisterous  sea  and  strong  currents.  During  the  winter  southeasterly  storms  are 
frequent. 

Litt  of  the  fnore  abundant  food-fidhsB  taken  by  the  Albatroes  on  the  ooaeta  of  WathingUm  and  Oregon  with 

the  beam  trawl  and  hand  lines, 

[Prepared  by  Charles  H.  Townsend.] 


Mippogloseue  hippogloesua,  Halibat. 
Atheresthes  stomiasj  Halibnt-flounder. 
ARoro$tomu8  paeifieus,  Deep-sea  sole. 
GlyptooephaluB  zadUrus,  Long-finned  sole. 
Ciihariehthys  sordidu8f  Flonnder. 
Hippoglossoidee  jordani,  Flonnder. 
Hippogloesoidee  exilUf  Flonnder. 
PaeUichthyg  melanoatictHSf  Flonnder. 
Parophrjf  vetulue,  Flonnder. 
leopeetta  ieolepie,  Flonnder. 
LepidopMtta  bUineaia,  Flonnder. 
S^oBtodee  ruber.  Red  rockfish. 


Sebaetodee  pinniger,  Orange  rockfish. 

Sebaetodee  JtatfiduSf  Yellow-tail  rockfish. 

8eba9tode9  rosaeeuif  Rockfish. 

Sebasiodes  elongatue,  Roekfish. 

Sebastodes  melanops,  Rockfish. 

Sebaatodee  pauciepinia,  Rockfish. 

Sebastodee  nebulosua,  Rockfish,  and  other  smaller 

species  of  the  same  genns. 
Anoploponui  fimbria,  Black-cod. 
Ophiodon  elongatue,  Cnltns-cod. 
Merluciue  productua,  Whiting. 
Microgadua  proximua,  Tomcod. 


Large  rays  and  skates,  of  several  edible  species,  were  common.  Anchovies  and 
smelts  were  taken  in  the  beam  trawl  when  used  near  shore,  while  in  the  deeper  water 
beyond  the  margin  of  the  platform  theredfish  {Sebdstolobus)  was  dredged  in  abundance. 
The  flesh  of  the  last-n^med  species  is  rather  soft,  but  edible. 

WASHINGTON. 

Hie  Straits  of  Juan  de  Fuca  andPuget  Sound. — Only  incidental  observations  have 
been  made  in  these  waters,  either  while  passing  through  or  while  in  port.  Brief 
accounts  of  the  fisheries  in  the  vicinity  of  Seattle,  Port  Townsend,  and  Victoria  will  be 
found  in  the  Fish  Commission  Report  and  Bulletin  for  1888  (F.  O.  7,  8, 16). 

The  beam  trawl  has  been  used  at  only  four  stations,  two  (Nos.  2864,  2865)  in  the 
extreme  eastern  i>art  of  the  straits,  and  two  (Xos.  3067  and  3068)  off  Dwamish  Head, 
near  the  city  of  Seattle.  The  former  trials  were  made  on  September  6, 1888,  in  depths 
of  40  and  48  fathoms,  but  no  fishes  of  economic  value  were  secured.  The  latter  were 
made  on  June  8, 1889,  in  depths  of  82  and  135  fathoms,  the  bottom  consisting  of  green 
mud.  Among  the  specimens  obtained  were  three  species  of  flounders,  hake,  skates, 
several  ratfishes  {ChimcBra)^  shrimps,  starfishes,  and  sea-anemones,  but  not  many  of 
any  kind. 

In  the  evening  of  September  24,  1888,  the  halibut  trawl  was  set  off  Kaihsla  Pointy 
outside  of  Neah  Bay,  the  inner  end  being  in  20,  the  outer  in  25  &thoms.  It  wbb 
allowed  to  remain  down  until  the  following  morning,  but  on  being  hauled  24  dogfish 
and  2  skates  comprised  the  entire  catch.  Halibut  and  black-cod  are  sometimes  taken 
in  close  proximity  to  Neah  Bay  earlier  in  the  season.  The  latter  species  is  never 
abundant  there,  but  during  some  years  it  is  sufficiently  common  in  the  spring  to 
furnish  the  Indians  of  the  vicinity  with  a  considerable  supply  of  food.  On  October  19, 
following,  a  cod  trawl  was  set  for  half  an  hour  in  a  depth  of  101  &thoms,  off  Bace 
Island,  at  the  southeastern  end  of  Vancouver  Island,  for  the  purpose  of  discovering 
the  presence  of  beshowe,  or  black-cod,  which  had  been  reported  to  occur  there,  but 
only  dogfish  were  captured,  about  40  specimens  in  all. 
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reported  position  of  Pamplona  Eocks  in  lat.  59°  03'  N.,  long.  142^  40'  W.,  was  next 
visited,  but  only  deep  w^ter  was  found  within  a  radius  of  20  miles  of  this  locality. 

Character  of  the  bottom  on  the  banks, — Sand  was  the  predominant  material  com- 
posing the  bottom  on  these  several  banks,  a  gray  sand  being  the  most  common.  This 
was  combined  in  many  places  with  pebbles,  gravel,  or  broken  shells,  which  were  also 
recorded  separately  in  some  localities.  Mud  rarely  occurred  ux)on  the  banks  or  any- 
where inside  of  the  100-fathom  line.  Eocks  were  not  found  upon  Davidson  Bank,  but 
on  Sannak  Bank  they  compose  a  large  part  of  the  bottom,  even  in  the  deeper  sound- 
ings. Eocky  patches  are  numerous  on  Shumagin  and  Albatross  banks,  but  were 
observed  only  atxthe  extreme  western  end  of  Portlock  Bank  near  Kadiak  Island.  In 
the  region  between  Sannak  Bank  and  the  Shumagin  Islands  the  bottom  consists  of 
sand,  mud,  pebbles,  gravel,  and  rocks,  but  the  last-mentioned  material  occurs  only  in 
the  neighborhood  of  the  ii^lands  and  Sannak  Bank.  In  the  corresponding  area  between 
the  Shumagin  Islands  and  Kadiak  Island  fine  sand  was  most  abundant  in  depths  less 
than  100  fathoms,  with  the  admixture  in  places  of  pebbles,  gravel,  and  broken  shells, 
and  occasional  patches  of  mud  and  coarse  sand.  Green  and  blue  mud  usually  com- 
posed the  bottom  in  depths  over  100  fathoms,  but  sand  and  rocks  were  also  recorded. 

Off  Unalaska  sand  was  traced  down  to  a  depth  of  •228  fathoms,  with  mud  at  261 
fathoms.  Black  sand  was  found  in«342  fathoms  just  off  Davidson  Bank,  while  mud 
occurred  in  435  fathoms  off  Sannak  Bank,  with  rocky  patches  at  depths  of  265  and  464 
fathoms.  Sand  and  rocks  composed  the  bottom  off  Shumagin  Bank  in  105  to  119 
fathoms.  Off  Albatross  and  Portlock  banks  gray  sand  was  discovered  in  298  fathoms 
and  black  sand  in  594  fathoms.  Muddy  bottom  occurs,  however,  in  places  close  to 
the  100-fathom  line,  but  in  the  pocket  which  indents  the  southwestern  end  of  the 
latter  bauk,  with  depths  of  102  to  166  fathoms,  the  bottom  consists  entirely  of  sand. 
A  rocky  spot  was  found  off  Albatross  Bank  in  a  depth  of  485  fathoms. 

Dredging  trials. — ^The  beam  trawl  and  naturalists'  dredge  were  frequently  used 
upon  the  banks,  resulting  in  the  collection  of  a  large  amount  of  natural-history  mate- 
rial. As  was  to  be  expected,  the  assemblage  of  forms  str6)igly  recalls  the  fauna  of 
the  great  fishing-banks  of  eastern  North  America,  and  many  of  the  species  from  these 
two  northern  regions  are  closely  related  to  one  another,  some  also  probably  being 
identical.  The  most  conspicuous  features  in  the  hauls  were  the  fishes,  crustaceans, 
mollusks,  and  echinoderms.  Edible  fishes,  crabs,  and  shrimps  were  frequently  taken, 
the  last  mentioned  often  in  great  numbers.  The  dredging  operations  were  entirely 
subordinated  to  those  of  sounding,  as  it  was  considered  most  important  to  determine 
first  the  outlines  and  contours  of  the  banks,  but  the  results  were  ample  to  jirove  the 
exceeding  richness  of  the  grounds  with  respect  to  the  lower  forms  of  animal  life,  upon 
which  their  value  for  fishing  is  mainly  dependent. 

Trials  for  fish. — ^The  trials  for  fish  on  these  banks  and  other  offshore  grounds  were 
made  entirely  with  hand  lines.  God  and  halibut  were  the  principal  species  taken, 
atid  are  the  only  ones  to  which  we  need  refer  in  this  connection.  Six  to  nine  lines 
were  generally  used  at  each  trial,  which  occupied  from  fifteen  minutes  to  something 
over  an  hour  each,  according  to  circumstances.  Salt  clams  and  salmon  were  chiefiy 
employed  as  bait,  and  pollock,  sculpins,  and  cod  occasionally.  The  depth  at  which 
the  fishing  was  done  ranged  from  27  to  84  fathoms,  and  every  variety  of  bottom 
observed  upon  the  banks  was  tried. 

The  trials  made  by  the  Albatross,  as  before  explained,  do  not  furnish  conclusive 
results  with  respect  to  the  average  size  of  the  fish  inhabiting  the  banks.    It  is  said 
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used  by  the  Albatron  on  leaving  Bering  Sea,  in  Angu&t  of  the  same  year«  the  trip 
throngh  being  referred  to  by  Capt.  Tanner  as  follows: 

The  fttmosphere  was  osiudly  clear,  and  as  we  bad  never  used  AkutanPass  we  avidled  oufselves  of 
the  fsTorable  opiiortnnily  of  passing  through  and  examining  it.  There  is  a  clear  ohnanel  two  nii)es 
or  more  in  width  between  Cape  Morgan  and  four  small  islets  lying  off  Tnalga  Island,  fVee  firom  dai^gero 
except  near  the  shores,  with  26  fathoms,  rocky  bottom*  in  the  narrowest  part  of  the  pass. 

Unalagka  Harbor  and  adjotceni  icaters. — During  the  summer  of  18S8  collecting 
was  extensively  carried  on  in  this  harbor  and  in  the  waters  a((]aoent  to  \U  Seining 
proved  everywhere  sneeessfnl  within  the  limits  of  the  harbor,  but  the  few  hauls  nuMle 
at  or  near  its  month  were  unproductive,  owing  probably  to  the  ffect  that  the  water 
there  deepens  rapidly  from  the  shore  outwards.  The  natives,  however,  t^^ke  cod  in 
these  exposed  positions.  The  OncorhyHchus  gorbuseha  (humpback  salmon),  (>.  Ma 
(dog  salmon),  and  O.  nerka  were  seined  abundantly  both  in  the  main  harbor  and  in 
Captain  Harbor  at  its  head.  The  red-spotted  trout  (Sahelinus  malma)  was  also  plenti- 
ful in  the  harbor  and  in  the  fresh- water  lake.  Other  common  species  obtainedwere  the 
Pleuronectes  stellatus  (starry  flounder),  LepidopseUa  bilineatOy  ffemilepidoiHS  jardani^ 
and  Clupea  mirabilis  (herring).  The  advantages  ofiered  by  Unalaska  for  the  establish- 
ment of  fishing  stations  and  the  preparation  of  dri^d  salmon  or  ukali  by  the  natives 
have  been  discussed  in  the  Fish  Commission  reports  last  referred  to  above. 

The  investigations  were  continued  in  Unalaska  Harbor  at  intervals  during  the 
summer  of  1890,  and  late  in  the  season  they  were  carried  along  the  Horing  Sea  side 
of  the  island  from  Priest  Eock,  in  the  east,  to  Uranak  Island,  in  the  went.  Regarding 
the  vicinity  of  Unalaska  Harbor,  Mr.  Alexander  stiitcH  that  the  fishing-grounds 
extend  only  a  short  distance  from  the  shore,  the  width  of  b()ttx)m  over  which  cod 
may  be  expected  to  occur  ranging  from  3  to  6  miles.  The  fishing-Hpots  consist  of 
rocky  and  muddy  patches  of  variable  extent,  on  which  sand,  gravel,  and  shells  also 
occur  in  small  quantities.  The  rocks  are  generally  sharp  and  would  prove  destructive 
to  fishing  gear.  Cod  are  frequently  caught  from  the  wharf  and  beach  in  Unalaska 
Harbor,  and  there  are  certain  places  in  Capttiin  Harbor  where  this  species  is  sulU- 
ciently  abundant  to  supply  the  local  demands  during  the  entire  year.  The  fish  taken 
in  such  localities,  however,  are  inferior  in  quality  to  those  captured  farther  off  shore, 
but  as  salmon  form  the  principal  diet  of  the  natives  a  large  stock  of  cod  is  never 
secured  at  one  time.  The  latter  species  is  almost  invariably  eaten  fresh,  but  small 
quantities  may  be  dried  in  the  same  manner  as  the  salmon. 

According  to  Capt.  Tanner: 

Bnmor  placed  valaable  cod  banks  in  the  outer  bay,  but  no  one  seemed  to  know  their  exact 
locality  or  extent.  Such  a  resource  at  the  doors  of  a  populous  settlement  would  be  of  inestimable 
value.  Availing  ourselves  of  the  opportunity  offered  by  a  clear  day,  we  ran  several  lines  of  soundings 
across  the  bay,  making  frequent  hauls  of  the  trawl  and  trials  with  the  ilsliing  lines,  extending  the 
examination  to  the  100-fathom  line  outside  of  Cape  Kalekhta,  or  Priest  Point,  and  Cape  CheerfUl, 
without  finding  indications  of  even  ordinarily  good  fishing-ground.  In  fact,  nearly  every  sounding 
inside  of  the  capes  gave  muddy  bottom.  Spots  were  discovered,  however,  near  the  ihore  line  where 
cod  were  plentiful. 

At  a  subsequent  time  ^Hhe  search  for  cod  banks  in  Unalaska  Bay  was  resumed. 
The  region  from  Ulakta  Head  to  Elder  Point  was  carefully  examined,  and  the  exami- 
nation was  extended  to  Broad  and  Nateekin  Bays,  without  developing  anything  that 
could  be  called  a  fishing-bank.  Near  the  shores,  however,  particularly  ou  the  west 
side  of  the  bay,  cod  were  plentiful  and  halibut  were  fieiirly  abundant.'' 

F.  C.  B.  1892—10 
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Mr.  Alexander  reports  that  the  trials  made  in  close  proximity  to  Gape  Cheerfoi 
indicated  the  presence  of  cod  in  considerable  numbers,  those  captored  having  an 
average  weight  of  about  11  pounds.  In  the  vicinity  of  Priest  Point  the  fishing  was 
less  successful,  but  a  diligent  search  might  disclose  good  bottom  here  and  there,  which 
had  been  overlooked  in  the  hurried  investigations  of  the  Albatross,  Although  halibut 
have  never  been  found  here  in  abundance,  they  have  not  at  any  time  been  specially 
sought  for,  and  it  is  therefore  possible  that  they  may  be  plentiful  in  some  places. 

The  bays,  harbors,  and  streams  in  all  parts  of  the  island  are  well  filled  with  salmon 
during  the  proper  season,  but  the  run  is  not  sufficiently  large  to  induce  the  establish- 
ment of  canneries,  as  on  Kadiak  Island  and  in  some  other  parts  of  the  territory. 

Cape  Cheerful  to  Mahvshin  Bay, — ^The  100-fathom  curve  lies  about  4  miles  from 
shore  at  Gape  Cheerful,  but  it  draws  in  abruptly  to  about  a  mile  or  less  until  up  with 
Gape  Makushiu,  where  the  platform  again  widens  out.  From  the  latter  cape  a  line  of 
soundings  was  run  to  Makushin  Bay,  a  large  and  secure  harbor,  containing  a  village 
of  the  same  name,  which  consists,  however,  of  only  a  small  frame  church,  a  store 
belonging  to  the  Alaska  Gommercial  Company,  and  a  dozen  barabaras,  or  native  earth 
huts.  As  a  rule,  very  poor  success  attended  the  trials  for  fish  along  this  section  of 
the  coast,  but  this  may  have  been  due  in  part  to  the  unfavorable  weather  which  pre- 
vailed. In  some  places  cod  were  fairly  abundant,  the  largest  catches  being  made  near 
shore,  although  the  fish  were  smaller  in  such  positions  than  in  deeper  water.  Excel- 
lent results  were  obtained  at  the  entrance  to  a  small  indentation  or  bay,  11  miles  east 
of  Gape  Makushin,  both  cod  and  halibut  being  secured,  three  specimens  of  the  latter 
weighing  6^,  8,  and  15  pounds,  respectively. 

By  means  of  the  drag  seine,  large  numbers  of  humpback  salmon,  trout,  young  cod, 
and  flounders  were  captured  in  Makushin  Bay.  The  beaches  are  smooth  and  well 
adapted  to  this  method  of  fishing.  Two  small  streams  enter  the  bay  near  the  settle- 
ment. The  larger  of  these  brings  down  considerable  quantities  of  sediment,  but  this, 
apparently,  does  not  prevent  the  salmon  from  ascending  it  to  the  same  extent  that  they 
do  the  clear  stream. 

Makushin  Bay  to  Umnak  Island, — At  Cape  Makushin  the  coast  falls  away  abruptly 
toward  the  south,  the  entire  western  part  of  Unalaska  being  very  narrow,  and, 
together  with  the  adjacent  shores  of  Umnak  Island  and  the  coast  between  Makushin 
cape  and  bay,  encircling  a  bay  some  32  miles  in  greatest  width.  Within  these  limits 
the  100-fathom  line  lies  from  12  to  23  miles  offshore,  furnishing  an  area  of  consider- 
able extent,  over  which  the  bottom  seemed  favorable  for  cod  and  halibut,  the  fauna 
generally  resembling  that  on  Baird  and  Slime  banks.  Very  few  fish  were  obtained, 
however,  until  the  ship  had  reached  the  neighborhood  of  Ghernoffsky,  although  a 
more  thorough  search  might  show  them  to  be  equally  abundant  to  the  eastward.  The 
beam  trawl  was  used  successfully  in  the  vicinity  of  Makushin  Bay  and  Gape  Hague, 
but  only  5  cod  were  secured  in  as  many  trials  with  hand  lines.  Halibut  are  also 
reported  from  these  localities,  but  nothing  was  learned  respecting  their  abundance. 

Excellent  cod-fishing  was  obtained  at  nearly  every  station  made  directly  off 
Ghernoffsky  Bay,  but  less  success  was  met  with  toward  and  to  the  west  of  Umnak 
Pass,  although  practically  the  same  character  of  bottom  was  observed  throughout  the 
entire  area.  These  differences  in  the  abundance  of  fish  were  probably  only  temporary, 
due  to  the  state  of  the  tide  or  to  other  conditions  changing  from  time  to  time.  In  one 
trial  off  Ghernoffsky,  in  42  fathoms,  53  cod  and  5  halibut  were  taken  on  the  hand  lines 
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SOUTHEASTERN  ALASKA. 

Practically  nothing  has  yet  been  done  toward  investigating  the  fishery  resources 
of  southeastern  Alaska,  all  of  the  time  suitable  and  available  for«work  in  northern 
latitudes  since  the  Albatross  arrived  in  the  North  Pacific  Ocean  having  been  spent  off 
the  southern  coast  of  the  Alaska  Peninsula,  in  Bering  Sea,  and  in  the  sealing  inves- 
tigations of  1891  and  1892.  During  July,  1889,  however,  a  trip  was  made  through  the 
inland  passages  of  the  southeastern  part  of  the  territory  as  far  as  Juneau,  with 
several  members  of  the  Senate  Committee  on  Indian  Affairs,  who  were  desirous  of 
inspecting  the  principal  ladian  settlements  of  that  region.  The  steamer  left  Tacoma 
on  July  8,  and  returned  on  the  28th  of  the  same  month.  Stops  were  made  at  Fort 
Tongass,  Port  Chester,  Karta  Bay,  Fort  Wrangell,  Sitka,  Pavloff  Harbor,  Hoonyah 
Bay,  Portage  Bay,  Chilkat,  and  Juneau.  Several  important  fishing  stations  and 
canneries  were  visited,  and  some  investigations  were  also  made  by  means  of  the  beam 
trawl  and  other  kinds  of  fishing  apparatus. 

BRITISH   COLUMBIA. 

On  the  voyages  to  and  from  Alaska  the  Albatross  has  generally  made  use  of  the 
inland  passage  inside  of  Vancouver  Island;  she  has  also  often  coaled  at  Departure 
Bay,  and  has  made  occasional  visits  to  Victoria  and  to  other  parts  of  the  same  island. 
Opportunities  have  therefore  been  afforded,  from  time  to  time,  to  observe  the  fishery 
resources  of  the  British  Columbian  coast,  but  comparatively  little  information  has  been 
obtained  in  regard  to  them.  This  subject  will  be  discussed  in  part  in  connection  with 
the  State  of  Washington,  the  following  notes  referring  mainly  to  the  inland  passage: 

D^arture  Bay. — The  results  of  collecting  work  during  July  10  and  11, 1888, 
together  with  notes  upon  the  fisheries,  are  recorded  in  the  Bulletin  for  the  same  year, 
pp.  51,  52.  According  to  Mr.  Alexander,  the  white  fishermen  of  Departure  Bay  are 
exclusively  Italians,  whose  chief  occupation  during  the  winter  months  is  the  capture 
of  dogfish  for  their  oil.  Herring  are  also  very  abundant,  but  they  are  taken  only  in 
small  quantities  for  the  benefit  of  the  local  trade.  The  salmon  fishery  is  likewise 
very  limited,  being  followed  by  only  a  few  Indians  to  supply  their  own  wants  and  the 
small  market  at  Nanaimo.  Cod  sometimes  enter  the  bay,  but  they  are  said  to  be  more 
plentiful  in  deeper  water  outside.  They  are  described  as  small  fish,  averaging  about 
5  pounds  ea<'h  in  weight,  and  are  not  often  fished  for. 

A  visit  to  the  same  place,  beginning  May  25,  1889,  is  thus  described  by  Mr. 
Alexander: 

Daring  the  stay  in  port  I  was  occupied  in  obtaining  additional  information  respecting  the  fish- 
eries of  the  region.  A  visit  was  paid  to  Mr.  Vozza,  an  Italian  fisherman,  who  conducts  a  small  fishing 
business  on  one  of  the  islands  in  the  bay.  He  said  that  the  past  winter  had  been  exceptionally  mild 
and  consequently  the  fishing  for  dogfish  much  poorer  than  usual.  These  fish  would  visit  the  bay  iu 
large  numbers  during  cold  spells,  but  every  time  the  weather  moderated  they  immediately  sought 
deeper  water.  It  is  not  probable  that  the  temperature  had  a  direct  effect  upon  the  dogfish,  but  it 
influenced  the  presence  of  the  herring  on  which  they  feed.  The  herring  usually  resort  to  Departure 
Bay  during  the  winter  in  incredible  numbers,  and  the  dogfish  follow  them  about  from  place  to  place. 
Several  thousand  herring  were  smoked  by  Mr.  Vozza  during  the  preceding  winter,  but  he  found  no 
demand  for  them  in  Nanaimo  or  elsewhere.  Three  thousand  gallons  of  dogfish  oil  were  put  up 
between  December  1  and  the  last  of  March  by  two  men.  The  usual  yield  for  the  same  time  is  about 
5,000  gallons.  Mr.  Vozza  says  that  the  spring  run  of  salmon  strikes  the  Fraser  River  in  March  and 
remains  there  until  the  latter  part  of  June.  In  July  the  suk-kegh  salmon  ent«)r  the  river  and  con- 
tinue in  it  until  sometime  in  August,  after  which  the  spring  salmon  return  and  are  plentiful  for  three 
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or  four  weeks.    A  form  called  '*  cohoes  **  by  the  natives  predominates  daring  September^  and  in  Octo- 
ber there  are  several  species  running. 

There  are  now  fifteen  eanneries  on  the  river,  three  having  been  built  during  the  present  season. 
The  sizes  of  mesh  in  the  salmon  nets  are  6, 7f ,  and  8  inches.  The  6-inch  mesh  is  used  for  the  suk-kegh 
salmon.    About  2,000  men  are  engaged  in  the  fishery  this  year. 

On  May  13,  1800,  while  on  the  passage  to  Alaska,  Gapt.  Tanner  notes  that 
^^  schools  of  herring  were  seen  in  the  Oulf  of  Georgia  daring  the  evening,  pursued 
by  sharks  and  porpoises.  Among  the  latter  several  were  observed  with  peculiar 
markings,  the  head,  back,  and  sides  being  black  or  very  dark;  belly,  tips  of  fins,  and 
tip  of  tail,  white." 

Alert  Bay. — Stops  were  made  at  this  place  both  going  and  coming  in  1888. 
There  is  an  Indian  village  here  and  also  a  salmon  cannery,  where,  up  to  September, 
46,000  cases  had  been  put  up.  Salmon  are  sometimes  very  abundant  about  the  bay 
and  neighboring  islands,  being  chiefly  fished  for  by  means  of  seines  and  gill  nets.  A 
large  number  of  suk-kegh  salmon  (0.  nerJca)  were  observed  at  the  cannery  on  July  11, 
The  Indians  of  the  village  are  mainly  occupied  in  fishing  for  the  cannery. 

Fort  Bupert — ^The  Albatross  stopped  at  Fort  Eupert,  or  Beaver  Harbor,  on  July 
12, 1888,  for  the  purpose  of  obtaining  a  supply  of  clams  for  use  as  bait  on  the  Alaskan 
fishing-grounds.  Clams  are  unusually  plentiftil  in  this  locality,  and  with  a  force  of 
fifteen  sailors  10  bushels  were  secured  during  a  single  low  tide.  Three  sx>ecie8  are 
said  to  occur  here  in  about  equal  abundance.  The  large  gaper  clam  (Schizothcerus) 
burrows  deeply  in  the  bottom  at  very  low  tide  level,  while  the  Saxidomus  nuUallii 
(quahog)  and  the  smaller  Tapes  staminea  are  usually  only  6  or  8  inches  below  the 
surface,  and  may  be  found  anywhere  between  high  and  low  water  mark.  During 
unfavorable  seasons  for  salmon  the  cannery  at  Alert  Bay  has  preserved  clams,  obtain- 
ing its  supplies  from  Fort  Eupert. 

Dredgings. — On  the  way  south  through  the  inland  passage,  in  September,  1888, 
dredging  stations  were  made  in  Queen  Charlotte  Sound,  ofif  the  southern  entrance  to 
Goletas  Channel,  depth  238  fathoms  (No.  2862) ;  and  in  the  Gulf  of  Georgia,  oflf  Fraaer 
Eiver,  depth  67  fathoms  (No.  2863). 

Bhick'Cod. — ^Much  information  was  obtained  at  Victoria  respecting  the  black-cod 
and  the  attempts  made  to  establish  a  regular  fishery  for  this  highly  prized  species. 
Eeferences  to  this  subject  will  be  found  in  the  several  reports  of  Capt.  Tanner  and  Mr. 
Alexander.  In  October,  1888,  the  schooner  Theresa^  of  Victoria,  completed  a  success- 
ful trip,  having  secured  about  3,000  of  these  fish,  many  of  which  weighed  from  20  to  25 
pounds  apiece.  They  were  taken  principally  in  a  depth  of  210  fathoms,  about  5. miles 
off  the  Queen  Charlotte  Islands,  trawl  lines  being  used  for  their  capture.  A  part  of 
the  cargo,  however,  was  purchased  from  the  Indians.  According  to  Mr.  Alexander, 
the  great  depth  at  which  these  fish  generally  live,  150  to  200  fathoms,  has  undoubtedly 
had  much  to  do  with  hindering  the  establishment  of  this  industry,  as  the  north- 
western coast  fishermen  had  never  been  obliged  to  go  beyond  a  depth  of  50  fathoms 
for  their  cod  and  halibut,  and  are  totally  unused  to  deep-water  fishing. 

In  June,  1889,  Mr.  Alexander  wrote  that  he  had  received  information  of  only  one 
trip  subsequent  to  that  mentioned  above  off  the  coast  of  the  Queen  Charlotte  Islands. 
The  fish  were  caught  in  the  vicinity  of  Gold  Harbor,  in  a  depth  of  250  fathoms.  He 
takes  exception  to  the  customary  manner  of  dressing  the  fish,  by  splitting  them  down 
the  back  and  leaving  the  head  and  backbone  attached,  which  he  thinks  causes  them 
to  rust  very  quickly,  and  considers  that  if  prepared  like  the  true  cod,  or  even  mess 
mackerel,  they  would  be  in  much  greater  demand. 
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WASHINGTON  AND  OREGON. 
GENERAL  GONSIDERATIGNS. 

The  coasts  of  Washington  and  Oregon,  from  Gape  Flattery  to  the  Oaliforma 
boundary  line,  have  a  total  length,  due  north  and  south,  of  about  383  nautical  miles, 
reaching,  therefore,  through  nearly  6^  degrees  of  latitude.  The  examination  of  this 
region  by  the  steamer  Albatross  was  begun  in  September,  1888,  and  was  continued  at 
intervals  until  in  October,  1889,  when  it  was  practically  completed.  Since  that  time, 
however,  some  additional  observations  have  been  made. 

As  in  the  Alaskan  region,  it  has  been  necessary  to  spend  most  time  in  determining 
the  contour  and  general  characteristics  of  the  bottom,  as  very  few  soundings  had 
previously  been  made  beyond  a  depth  of  50  fathoms,  and  only  comparatively  limited 
areas  in  more  shallow  water  had  been  surveyed.  The  regular  hydrographic  work  of 
the  Albatross  consisted  in  running  parallel  lines  of  soundings  seaward  from  the  coast, 
at  intervals  of  5  to  10  miles,  and  generally  into  depths  of  200  or  more  fathoms,  thus 
serving  to  develop  the  entire  width  of  the  continental  platform  to  its  abrupt  outer 
edge.  As  the  bottom  fishing-grounds  are  mostly  confined  within  a  depth  of  100 
fothoms  and  rarely  extend  beyond  a  depth  of  200  fathoms,  the  survey  made  here  by 
the  Albatross  has  been  sufBlciently  comprehensive  to  meet  all  the  requirements  of  the 
fishery  interests  in  that  respect,  although  in  some  places  more  detailed  examinations 
would  be  desirable.  Wherever  the  nature  of  the  bottom  or  previous  information 
indicated  the  occurrence  of  fishing-grounds,  the  sounding  stations  were  run  more 
closely  together,  and  the  amount  of  time  spent  in  determining  their  contours  and 
conditions  was  proportioned  to  their  importance. 

The  width  of  the  continental  platform  varies  considerably  at  different  places  along 
the  coast.  At  Gape  Flattery  the  100-fathom  line  is  40  miles  from  shore,  while  at  Gape 
Johnson,  26  miles  further  south,  it  is  distant  only  18  miles.  Off  Grays  Harbor  the 
distance  is  30  miles ;  off  Willapa  Bay,  20  miles ;  off  Gape  Disappointment,  at  the  mouth 
of  the  Golumbia  Biver,15  miles;  at  Tillamook  Eock,  Oregon,  27  miles,  and  at  Gape 
Lookout  11  miles.  From  this  point  the  platform  gradually  broadens  out,  attaining  a 
width  of  35  miles  off  the  Siuslaw  Biver,  in  the  region  of  Heceta  Bank,  immediately 
south  of  which  it  is  abruptly  constricted  to  about  14  miles,  becoming  reduced  to  7 
miles  at  Orford  Beef  and  12  miles  at  the  Galifornia  State  line. 

The  superficial  area  of  this  platform  within  the  100-fathom  line  has  been  estimated 
at  about  3,700  square  miles  for  the  coast  of  Washington  and  about  4,750  square  miles 
for  the  coast  of  Oregon. 

The  soundings  off  Gape  Flattery  were  irregular  and  suggest  the  existence  of 
submarine  ridges  lying  parallel  with  the  coast.  A  very  elongate  crescent-shaped 
depression,  having  depths  of  100  to  200  fathoms,  extends  southward  from  the  mouth 
of  the  Strait  of  Fuca  a  distance  of  some  20  or  more  miles,  being  distant  from  the 
coast  from  8  to  12  miles.  Thence  to  Yaquina  Head,  Oregon,  the  slope  is  regular, 
except  in  the  region  of  the  rocky  bank  off  Orays  Harbor  and  Willapa  Bay,  where 
elevations  of  a  few  fathoms  were  found.  Below  Yaquina  Head  the  platform  attains 
its  greatest  width  south  of  Gape  Flattery .  the  somewhat  triangular  area  which  occurs 
there  being  occupied  at  its  southwestern  extremity  by  Heceta  Bank.  Further  south 
the  soundings  are  regular,  but  the  depths  increase  more  rapidly  from  the  shore 
outward.    The  bottom  consists  generally  of  fine  sand  in  the  shallower  water,  changing 
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to  mad  farther  offshore,  although  sand  was  also  found  at  times  in  considerable  depths. 
On  the  fishing-banks  its  character  is  variable,  as  described  elsewhere. 

Dredging  and  fishing  trials  were  made  at  frequent  intervals  down  the  coast  as 
far  as  Orford  Beef,  Oregon,  leaving  a  distance  of  about  48  miles  between  that  place 
and  the  State  line,  over  which  no  fishery  investigations  have  yet  been  made;  but  the 
continental  platform  is  there  very  narrow. 

There  are  very  few  defined  fishing-grounds  on  the  coasts  of  Washington  and 
Oregon,  and  those  which  occur  are  of  small  extent.  The  largest  and  most  important 
one  lies  about  11  miles  northwesterly  from  Oape  Flattery,  and  has  a  total  area  of 
about  1,100  square  miles.  Another,  covering  only  about  110  square  miles,  is  situated 
off  the  coast  between  Grays  Harbor  and  Willapa  Bay.  A  still  smaller  bank  or  rocky 
patch  is  located  about  19  miles  southwesterly  from  Yaquina  Head;  its  area  has  been 
estimated  at  40  square  miles.  Heceta  Bank,  lying  off  the  Siuslaw  Eiver,  is  next  in 
importance  to  Flattery  Bank,  having  an  extent  of  about  600  square  miles. 

The  small  extent  of  the  banks,  however,  does  not  indicate  a  scarcity  of  fishery 
resources,  as  fishes  of  excellent  food  quality  were  found  to  be  pretty  generally  dis- 
tributed over  the  surface  of  the  platform  throughout  a  large  part  of  the  region,  as 
described  further  on.  In  the  immediate  vicinity  of  exposed  rocks  lying  near  the  coast, 
which  are  inhabited  by  sea  lions,  fishes  were  noticed  to  be  rare  if  not  entirely  absent 
in  most  cases,  Orford  Beef,  however,  presenting  a  notable  exception  in  this  respect. 

The  halibut  and  the  true  cod  {Oadtis  morrhua)  are  the  species  which  have  been 
most  eagerly  sought  for  by  the  fishermen  along  these  coasts,  but  no  traces  of  the 
latter  were  discovered  by  the  Albatross,  The  halibut,  however,  ranges  as  far  south  as 
Monterey,  Gal.,  although  it  has  nowhere  been  found  sufficiently  abundant  to  afford 
the  basis  for  a  special  fishery  except  on  Flattery  Bank.  Scattering  specimens  were 
taken  by  the  Albatross  off  Flattery  Eocks,  off  Tillamook  Bock,  and  on  Heceta  Bank, 
but  the  resources  of  this  bank  have*  not  yet  been  fully  tested.  The  species  has  also 
been  recorded  firom  off  Gape  Mendocino.  The  fact  that  the  Indians  south  of  Gape 
Flattery  do  not  include  the  halibut  among  their  supplies  of  food  may  be  regarded  as 
additional  evidence  that  this  fish  will  not  be  found  in  any  numbers,  near  the  shore  at 
least,  within  this  region. 

Several  species  of  rockfish  {Sebastodes)  were  abundant  upon  the  banks  as  well  as 
upon  the  sandy  bottom  of  the  platform.  Flounders  were  taken  everywhere,  but  were 
most  plentifid  between  depths  of  50  and  100  fathoms.  A  number  of  species  were 
discovered,  some  of  which  are  of  excellent  food  quality,  and  they  will  offer  strong 
inducements  for  the  introduction  of  beam-trawl  fishing  whenever  a  market  has  been 
established  for  them.  Cultus-cod  {Ophiodon  ehngatus)  were  obtained  on  all  the  banks 
and  on  Orford  Beef.  Black-cod  {Anoplopoma  fimbria)  of  good  size  inhabit  the  deeper 
waters,  while  smaller  individuals,  together  with  the  ling  or  Pacific  whiting  {Merlucius 
productus)y  occur  in  moderate  depths.  Large  red  edibles  hrimps  were  also  frequently 
captured  in  the  beam  trawl;  they  are  distributed  through  a  considerable  depth  of 
water. 

The  principal  obstacle  at  present  to  the  development  of  extensive  sea  fisheries  on 
the  outer  coast  of  Washington  and  the  coast  of  Oregon  is  the  lack  of  markets  for  dis- 
posing of  the  catch.  The  scarcity  of  good  harbors  is  also  a  very  serious  inconven- 
ience, and  as  those  which  do  exist  are  encumbered  with  bars,  they  can  be  entered  in 
bad  weather  only  with  much  difficulty.    Although  gales  are  of  rare  occurrence  during 
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the  summer,  still  the  coast  winds  blow  constantly  from  the  northward,  maintaining  a 
boisteroas  sea  and  strong  currents.  Daring  the  winter  southeasterly  storms  are 
frequent. 

LUt  of  tke  more  afmndant  food-JUhei  taken  fry  the  Alhatrots  on  the  ooasta  of  Waahington  and  Oregon  witk 

the  beam  trawl  and  hand  linee. 

[Prepared  by  Cbwles  H.  TowBsend.] 


SippoglonM  hippogloseiu,  Halibat. 
Atheresthee  etomiaa,  Halibnt-flounder. 
Mioroetomtu  paoifieus,  Deep-sea  sole. 
Glyptooephdlue  gachinu,  Long-finned  sole. 
Citharichthye  aordidue,  Flounder. 
Hippoglo88oide8  jordani,  Flounder. 
Hippogloeeoidea  exilUf  Flounder. 
Peeitichthye  melanoeticiue,  Flounder. 
Parophrye  vetulue,  Flounder. 
leopeetia  iwUpiSf  Flounder. 
Lepidopsetta  Hlineata,  Flonnder. 
Seboitodw  ruberf  Red  rookfish. 


Sebaatodss  pinniger.  Orange  rockfish. 

Sehastodee  flavidne,  Yellow-tail  rockfish. 

Sebastodee  ro8aceu$f  Rockfish. 

Sebaatodes  elongaiue,  Rookfish. 

Sebastodes  melanops,  Rockfish. 

Sebaetodee  paucispinis,  Rockfish. 

Sebastodea  nebuloaua,  Rockfish,  and  other  smaller 

species  of  the  same  genus. 
Anoplopoma  fimbriay  Black-cod. 
Ophiodon  elongatuaf  Cnltus-ood. 
Merluciua  productua.  Whiting. 
Miorogadiu  proximua,  Tomcod. 


Large  rays  and  skates,  of  several  edible  species,  were  common.  Anchovies  and 
smelts  were  taken  in  the  beam  trawl  when  used  near  shore,  while  in  the  deeper  water 
beyond  the  margin  of  the  platform  the  redfish  {Sebaatolohus)  was  dredged  in  abundance. 
The  flesh  of  the  last-n^imed  species  is  rather  soft,  but  edible. 

WASHINGTON. 

The  Straits  of  Juan  de  Fuca  andPuget  Sound. — Only  incidental  observations  have 
been  made  in  these  waters,  either  whUe  passing  through  or  while  in  port.  Brief 
accounts  of  the  fisheries  in  the  vicinity  of  Seattle,  Port  Townsend,  and  Victoria  will  be 
found  in  the  Fish  Commission  Report  and  Bulletin  for  1888  (F.  0.  7,  8, 16). 

The  beam  trawl  has  been  used  at  only  four  stations,  two  (Nos.  2864,  2865)  in  the 
extreme  eastern  part  of  the  straits,  and  two  (Nos.  3067  and  3068)  off  Dwamish  Head, 
near  the  city  of  Seattle.  The  former  trials  were  made  on  September  6, 1888,  in  depths 
of  40  and  48  fathoms,  but  no  fishes  of  economic  value  were  secured.  The  latter  were 
made  on  June  8, 1889,  in  depths  of  82  and  135  fathoms,  the  bottom  consisting  of  green 
mud.  Among  the  specimens  obtained  were  three  species  of  flounders,  hake,  skates, 
several  ratflshes  {Ohimcera),  shrimps,  starfishes,  and  sea- anemones,  but  not  many  of 
any  kind. 

In  the  evening  of  September  24,  1888,  the  halibut  trawl  was  set  off  Kaihsla  Point, 
outside  of  Neah  Bay,  the  inner  end  being  in  20,  the  outer  in  25  fathoms.  It  was 
allowed  to  remain  down  until  the  following  morning,  but  on  being  hauled  24  dogfish 
and  2  skates  comprised  the  entire  catch.  Halibut  and  black-cod  are  sometimes  taken 
in  clone  proximity  to  Neah  Bay  earlier  in  the  season.  The  latter  species  is  never 
abundant  there,  but  during  some  years  it  is  sufficiently  common  in  the  spring  to 
furnish  the  Indians  of  the  vicinity  with  a  considerable  supply  of  food.  On  October  19, 
following,  a  cod  trawl  was  set  for  half  an  hour  in  a  depth  of  101  fathoms,  off'  Bace 
Island,  at  the  southeastern  end  of  Vancouver  Island,  for  the  purpose  of  discovering 
the  presence  of  beshowe,  or  black-cod,  which  had  been  reported  to  occur  there,  but 
only  dogfish  were  captured,  about  40  specimens  in  all. 
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Mr.  Alexander  states  that — 

There  are  a  few  fishennen  about  Port  Townsend  and  Victoria  who  fish  for  halibut  and  doirfish  the 
greater  part  of  the  year.  One  ef  these,  Mr.  Isaac  Bakman,  with  whom  I  conversed,  stated  that  he  did 
not  think  that  halibut  were  ever  abundant  enough  in  the  Straits  of  Fnoa  to  warrant  vessels  of  large 
size  engaging  in  the  business.  In  April,  1888,  Mr.  Bakman  secured  in  different  parts  of  the  straits 
4,500  pounds  of  halibut,  for  which  he  received  from  2  to  3  cents  per  pound.  These  spring  fish  have 
been  very  scarce,  and  not  enough  have  been  caught  to  pay  expenses. 

During  the  winter  of  1888-89,  three  men  were  Ashing  for  cod  in  Puget  Sound  with 
gill  nets  and  trawl  lines.  No  large  quantities  of  these  iish  were  caught,  but  many 
flounders  and  a  few  halibut  were  taken  on  the  trawls.  The  cod  are  obtained  in  all 
depths  from  5  fathoms  downwards,  the  deepest  water  in  which  gill  nets  have  been  set 
being  150  fathoms,  off  Quartermaster  Harbor,  near  the  head  of  Puget  Sound.  In  this 
region  both  the  Qadu8  morrhua  and  the  cultus-cod  {Ophiodon  elongatus)  are  known 
under  the  name  of  cod. 

Flattery  Bank, — This  bank,  which  constitutes  one  of  the  most  important  fishing- 
grounds  on  the  Pacific  coast  south  of  British  Columbia,  is  located  to  the  northwest- 
ward of  Cape  Flattery,  on  the  northern  side  of  the  deep-water  area  (from  100  to  200 
fathoms)  at  the  entrance  to  the  Strait  of  Juan  de  Fuca.  It  is  mostly  confined  within 
the  50-fathom  curve  adjacent  to  the  coast  of  Vancouver  Island,  and  lies  directly  off 
the  entrance  to  Mtinat  Lake,  but  it  is  also  continuous  with  that  part  of  the  continental 
platform  inside  of  the  100-fathom  curve  which  skirts  the  outer  coast  of  Washington, 
although  depths  of  nearly  100  fathoms  intervene.  Flattery  Bank  has  long  been 
resorted  to  by  the  Indians,  but,  while  large  quantities  of  halibut  and  of  other  fishes 
have  been  taken  from  it  in  times  past,  the  first  extensive  commercial  fishery  there  was 
attempted  about  1888. 

As  the  hydrography  of  the  bank  had  previously  been  determined  with,  sufficient 
accuracy  for  fishery  purposes,  the  investigations  of  the  Albatross  were  limited  for  the 
most  part  to  dredging  and  fishing  trials.  The  first  visit  was  paid  to  it  in  September, 
1888,  the  inquiries  being  begun  on  the  southeastern  part  of  the  bank,  nearest  Cape 
Flattery,  and  being  carried  thence  to  the  neighborhood  of  Barclay  Sound,  Vancouver 
Island.  The  second  and  last  examination  was  made  in  June,  1889.  The^  entire  area 
of  the  bank  has  not  yet  been  surveyed  and  its  extreme  limits  are,  therefore,  still 
unknown.  The  depths  may  be  said  to  range  from  27  to  about  75  fathoms.  The  bottom 
varies  exceedingly  in  character,  consisting  of  rocks,  sand,  mud,  and  shells,  and  in  some 
places  being  very  rough  and  irregular.  It  supports  a  very  rich  fauna,  which  fits  it 
especially  as  a  feeding-ground  for  fishes. 

Capt.  Tanner  assigns  to  this  bank  a  total  area  of  about  1, 100  square  miles.  The  least 
depth  of  water,  27  fathoms,  was  found  at  its  southeastern  extremity,  11  miles  W.  by 
N.  (magnetic)  from  Cape  Flattery  light-house.  Halibut  occur  most  abundantly  on 
the  same  part  of  the  bank,  over  an  exceedingly  rough,  rocky  bottom,  having  an  area 
of  about  35  square  miles.  From  early  in  the  spring  until  the  middle  of  June  this 
species  can  be  obtained  on  Flattery  Bank  in  paying  quantities,  but  later  in  the  season 
dogfish  and  sharks  strike  in,  driving  a  majority  of  the  edible  fishes  away. 

The  dredging  and  fishing  trials  by  the  Albatross  were  as  follows: 

Three  dredging  stations  (2873  to  2875,  inclusive)  were  made  on  September  24, 1888, 
at  distances  of  10  to  12  miles  northwesterly  from  Cape  Flattery,  the  depths  ranging 
from  27  to  40  fathoms,  and  all  varieties  of  bottom  l>cing  found.  The  first  triid  was 
with  the  beam  trawl  in  40  fathoms,  but  it  caught  upon  the  bottom  and  was  badly 
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that  the  larger  cod  are  least  quickly  attracted  by  the  bait,  but  as  time  was  too  valua- 
ble to  permit  of  long  stops  at  any  single  position,  the  records  showing  the  size  of  fish 
taken  by  the  Albatross  are  less  gratifying  than  might  otherwise  have  been  expected. 
A  length  of  28  inches  is  taken  as  the  standard  size  for  large  fish  on  the  Atlantic 
coast,  and  all  under  this  size  bring  a  lower  price  in  the  markets.  Out  of  20  captures 
of  cod  recorded  by  the  Albatross^  the  average  size  of  the  fish  attained  this  standard 
in  only  six  instances;  it  was  rarely  below  24  inches,  and  geuerally  above  25  inches. 
The  trials  were  usually  made  during  the  progress  of  or  subsequent  to  a  sounding  or 
dredging  haul,  the  steamer  often  drifting  with  the  tide  and  changing  the  ground 
before  the  lines  had  touched  bottom.  By  anchoring,  and  especially  by  remaining  some 
time  in  each  position,  much  better  results  would  undoubtedly  have  been  obtained. 
Halibut  were  secured  at  nearly  every  station. 

•   

In  four  trials  made  off  TJnalaska  Island,  aggregating  eighty-five  minutes,  22  cod 
were  taken,  averaging  for  the  several  trials  from  21  to  28}  inches  in  length;  in  one 
instance,  on  Davidson  Bank,  25  cod  averaged  28  inches,  and  in  another,  21  cod,  24^ 
inches;  18  cod  captured  on  Sannak  Bank  averaged  23^  to  25  inches  in  length.  The 
cod  taken  off  Unga,  one  of  the  Shumagin  Islands,  had  an  average  length  of  30  inches; 
on  Shumagin  Bank  of  26^  inches,  and  near  the  Ohirikof  Island  of  23|^  inches.  Sev- 
eral trials  were  made  on  Albatross  Bank,  two  of  which  were  unusually  successful. 
One  was  off  Tugidak,  the  westernmost  of  the  Trinity  Islands,  in  37  fathoms,  where  47 
cod  were  captured  in  38  minutes,  and  the  other  off  Dangerous  Gape,  Kadiak,  in  39 
fathoms,  where  the  capture  amounted  to  69  cod  in  50  minutes.  At  the  former  locality 
the  fish  averaged  28^  inches  in  length  and  at  the  latter  30f  inches,  in  both  instances 
being  above  the  eastern  standard.  Pair  after  pair  of  cod  were  hauled  up  in  quick 
succession  at  each  of  these  localities,  and  they  were  seizing  the  bait  as  actively  at 
the  close  of  the  trials  as  at  the  beginning.  Only  one  large  catch  of  cod  was  made 
on  Portlock  Bank,  in  a  depth  of  36  fathoms,  where  30  individuals,  averaging  27  inches 
in  length,  were  taken  in  the  course  of  18  minutes. 

Bait. — Bait  is  as  readily  obtained  in  this  region  as  in  Bering  Sea,  and  the  same 
custom  prevails  of  fitting  out  with  only  a  small  quantity  of  salted  fish  or  clams,  for 
which  fresh  material  is  substituted  as  soon  as  the  fishing  work  actively  begins. 

Miscellaneous  observations, — Besides  the  fishery  investigations  summarized  above, 
many  other  important  observations  were  also  made  bearing  more  or  less  directly  on 
the  same  subject.  These  have  been  discussed  in  full  in  the  rex>ort8  previously  referred 
to.  They  relate  to  the  hydrography  and  meteorology  of  the  region,  the  availability  of 
harbors,  etc.  Corrected  positions  were  obtained  for  some  of  the  rocks  and  islands  of 
the  Saojiman  Beefs,  which  had  been  inaccurately  located  on  the  published  charts. 
An  unsuccessful  search  was  made  for  two  reported  dangers  south  of  the  Sannak 
Islands,  namely,  Lenard  and  Anderson  rocks,  without,  however,  disproving  tbeir 
existence.  Much  valuable  information  was  secured  regarding  the  different  islands 
visited  and  the  mainland  at  Mitrofania  Bay.  A  partial  list  of  the  harbors  and  anchor- 
ages situated  between  Unalaska  and  Kadiak  was  compiled,  and  sailing  directions  were 
also  prepared  for  entering  some  of  the  more  important  ports. 

While  approaching  the  Alaskan  coast  in  May,  1890,  a  second  attempt  was  made 
to  locate  the  iK)sition  of  Anderson  Bock,  resi)ecting  which  Capt.  Tanner  has  reported 
as  follows : 

The  high  land  of  Sannak  Island  was  sighted  on  the  morning  of  May  21,  and  a  line  of  soundings 
and  dredgings,  commenced  in  483  fathoms,  was  carried  over  the  position  assigned  to  Anderson  Hook, 
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mod  thence  to  the  westward  of  the  klands  throQgh  Unimak  Paes  into  Bering  Sea.  The  weather  was 
squally  and  misty  at  times  while  working  in  the  region  of  Anderson  Bock,  bat  there  were  frequent 
intervals  when  it  was  quite  dear,  and  from  the  masthead  we  commanded  a  view  of  the  horison  for  10 
miles  or  more  in  every  direction^  but  without  detecting  any  surface  signs  of  rocks  or  shoals ;  neither 
did  the  soundings  indicate  anything  of  the  kind.  Our  observations  do  not  prove  the  non-existence 
of  the  danger  referred  to,  but  simply  show  that  it  does  not  lie  in  the  position  indicated.  The  evidence 
seems  so  conclusive  as  to  the  existence  of  rocks  somewhere  in  that  vicinity  that  I  am  inclined  to  the 
belief  that  they  will  eventually  be  found  and  located  properly.  Our  investigations  are  gradually 
narrowing  the  limits  in  which  they  may  be  searched  for. 

A  few  dredging  and  Ashing  trials  were  also  made  soatli  of  the  Alaska  Peninsula 
daring  the  sommer  of  1890,  but  they  add  no  information  of  material  importance  for 
this  brief  review. 

DEEP-SEA  SOUNDINGS  AND  DREDQINQS  IN  THE  NORTH  PACIFIC  OCEAN,  OFF 

THE  ALASKAN  COAST. 

On  approaching  the  Alaskan  coast  in  Jnly,  1888,  soundings  were  begun  in  a 
depth  of  2,550  fathoms,  latitude  b2P  15'  N.,  longitude  156o  37'  W.  This  was  the  first 
of  a  series  of  ten  stations  extending  N.  88^  W.,  390  miles,  and  made  to  ascertain 
whether  a  marked  depression  in  the  bottom,  observed  fieurther  to  the  eastward  by,  the 
TJ.  S.  S.  Tuacarora  in  1874,  was  more  than  local  in  its  character.  The  soundings  of 
the  Tugcarora  revealed  a  depression  simply,  but  from  them  geologists  had  predicted 
the  existence  of  a  submarine  trough,  running  parallel  to  the  coast  of  the  Alaska 
Peninsula  and  the  Aleutian  Islands,  and  extending  probably  along  the  entire  length 
of  the  latter  islands  to  the  sounding  of  4,037  fathoms  made  by  the  Tu9carora  off  Attn 
Island.  The  Albatross  soundings,  supplementing  those  of  Gapt.  Belknap,  developed 
this  predicted  trough  a  distance  of  400  miles.  Its  direction,  where  determined,  was 
S.  65<^  W.  and  19^.  65^  E.,  nearly  parallel  with  the  trend  of  the  coast  line,  the  center 
being  60  miles  from  the  Shumagins  and  100  miles  fr^m  the  southwestern  extremity 
of  Unalaska.  It  is  about  30  miles  in  width  between  the  3,000-fatiiom  lines,  with  a 
maximum  depth  of  3,820  fathoms  in  latitude  52o  20'  N.,  longitude  165^  W. 

In  August,  1890,  after  leaving  Bering  Sea,  another  similar  line  of  soundings  was 
run  across  the  same  region,  but  some  distance  to  the  eastward  of  the  Tusearora  series. 
The  results  have  been  described  by  Gapt.  Tanner  as  follows: 

Departure  was  taken  off  the  Trinity  Islands  in  latitude  66^  02'  N.,  lon^tude  153"^  52'  W.  Sun- 
ning £.  3"^  S.  true,  11  miles,  we  found  207  fathoms;  then  east  true,  with  intervals  of  20  miles,  the 
foUowing  depths  were  found  across  the  line  of  the  great  suhmarine  trough  which  extends  along  the 
Aleutian  Islands,  viz :  1,152,  2,197,  2,620,  2,935,  and  2,925  fathoms.  Increasing  the  interval  to  30  miles, 
we  found  2,776  fathoms,  and  a  farther  distance  of  62  miles  gave  us  2,414  fathoms.  The  maximum  depth 
was  found  in  latitude  56^  02'  N.,  longitude  151^  12'  W.  It  will  be  observed  that  while  the  depths  are 
less  than  those  found  farther  west,  they  are  at  least  800  fathoms  greater  than  the  normal,  showing 
that  the  easterly  extension  of  the  depression  reaches  that  point.  The  line  of  soundings  was  extended 
to  the  Queen  Charlotte  Islands,  where  a  successful  haul  of  the  trawl  was  made  in  1,588  fathoms. 

This  depression  has  therefore  now  been  traced  a  distance  of  nearly  600  miles. 

After  completing  the  investigations  ofi'Middleton  Island  and  Pamplona  Bocks,  in 
August,  1888,  a  line  of  ten  sounding  and  dredging  stations  was  carried  southward, 
nearly  parallel  with  the  coast  line  of  Alaska  and  British  Columbia,  to  the  north  end 
of  Vancouver  Island.  At  the  first  six  stations  the  depths  ranged  from  1,433  to  1,815 
£Ei>thoms,  but  they  subsequently  decreased  to  876,  204, 83,  and  52  fathoms. 

The  foregoing  deep-sea  soundings  and  dredgings,  as  well  as  those  of  lesser  depth, 
made  to  determine  the  contour  of  the  bottom  along  the  margin  of  the  continental 
platform  off  the  coast  of  the  Alaska  Peninsula,  are  represented  on  U.  S.  Coast  and 
Geodetic  Survey  charts  B  and  T. 
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SOUTHEASTERN  ALASKA. 

Practically  nothing  has  yet  been  done  toward  investigating  the  fishery  resooroes 
of  aontheastem  Alaska,  all  of  the  time  suitable  and  available  for*  work  in  northern 
latitudes  since  the  Albatross  arrived  in  the  North  Pacific  Ocean  having  been  spent  off 
the  southern  coast  of  the  Alaska  Peninsula,  in  Bering  Sea,  and  in  the  sealing  inves- 
tigations of  1891  and  1892.  During  July,  1889,  however,  atrip  was  made  through  the 
inland  passages  of  the  southeastern  part  of  the  territory  as  far  as  Juneau,  with 
several  members  of  the  Senate  Committee  on  Indian  Afiairs,  who  were  desirous  of 
insi>ecting  the  principal  Indian  settlements  of  that  region.  The  steamer  left  Tacoma 
on  July  8,  and  returned  on  the  28th  of  the  same  month.  Stops  were  made  at  Fort 
Tongass,  Port  Chester,  Karta  Bay,  Fort  Wrangell,  Sitka,  Pavloff  Harbor,  Hoonyah 
Bay,  Portage  Bay,  Chilkat.  and  Juneau.  Several  important  fishing  stations  and 
canneries  were  visited,  and  some  investigations  were  also  made  by  means  of  the  beam 
trawl  and  other  kinds  of  fishing  apparatus. 

BRITISH  COLUMBIA. 

On  the  voyages  to  and  from  Alaska  the  Albatross  has  generally  made  use  of  the 
inland  passage  inside  of  Vancouver  Island;  she  has  also  often  coaled  at  Departure 
Bay,  and  has  made  occasional  visits  to  Victoria  and  to  other  parts  of  the  same  island. 
Opportunities  have  therefore  been  afforded,  from  time  to  time,  to  observe  the  fishery 
resources  of  the  British  Columbian  coast,  but  comparatively  little  information  has  been 
obtained  in  regard  to  them.  This  subject  will  be  discussed  in  part  in  connection  with 
the  State  of  Washington,  the  following  notes  referring  mainly  to  the  inland  passage: 

Departure  Bay. — The  results  of  collecting  work  during  July  10  and  11, 1888, 
together  with  notes  upon  the  fisheries,  are  recorded  in  the  Bulletin  for  the  same  year, 
pp.  51,  52.  According  to  Mr.  Alexander,  the  white  fishermen  of  Departure  Bay  are 
exclusively  Italians,  whose  chief  occupation  during  the  winter  months  is  the  capture 
of  dogfish  for  their  oil.  Herring  are  also  very  abundant,  but  they  are  taken  only  in 
small  quantities  for  the  benefit  of  the  local  trade.  The  salmon  fishery  is  likewise 
very  limited,  being  followed  by  only  a  few  Indians  to  supply  their  own  wants  and  the 
small  market  at  Nanaimo.  Cod  sometimes  enter  the  bay,  but  they  are  said  to  be  more 
plentiful  in  deeper  water  outside.  They  are  described  as  small  fish,  averaging  about 
5  pounds  each  in  weight,  and  are  not  often  fished  for. 

A  visit  to  the  same  place,  beginning  May  25,  1889,  is  thus  described  by  Mr. 
Alexander: 

Doring  the  stay  in  port  I  wim  oooupied  in  obtaining  additional  information  respecting  the  fish- 
eries of  the  region.  A  visit  was  paid  to  Mr.  Vozza,  an  Italian  Asherman,  who  conduots  a  small  fishing 
business  on  one  of  the  islands  in  the  bay.  He  said  that  the  past  winter  had  been  exceptionally  mild 
and  consequently  the  fishing  for  dogfish  much  poorer  than  usual.  These  fish  would  visit  the  bay  in 
large  numbers  during  cold  spells,  but  every  time  the  weather  moderated  they  immediately  Bought 
deeper  water.  It  is  not  probable  that  the  temperature  had  a  direct  eff'ect  upon  the  dogfish,  but  it 
influenced  the  presence  of  the  herring  on  which  they  feed.  The  herring  usually  resort  to  Depa^ure 
Bay  during  the  winter  in  incredible  numbers,  and  the  dogfish  follow  them  about  from  place  to  place. 
Several  thousand  herring  were  smoked  by  Mr.  Vozza  during  the  preceding  winter,  but  he  found  no 
demand  for  them  in  Nanaimo  or  elsewhere.  Three  thousand  gallons  of  dogfish  oil  were  put  up 
between  December  1  and  the  last  of  March  by  two  men.  The  usual  yield  for  the  same  time  is  about 
5,000  gallons.  Mr.  Vozza  says  that  the  spring  run  of  salmon  strikes  the  Fraser  River  in  March  and 
remains  there  until  the  latter  part  of  June.  In  July  the  suk-kegh  salmon  entnr  the  river  and  con- 
tinue in  it  until  sometime  in  August,  after  which  the  spring  salmon  return  and  are  plentifVil  for  three 
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or  foar  weeks.    A  form  called  '*  cohoes  "  by  the  natives  predominates  daring  September,  and  in  Octo- 
ber there  are  several  species  mnning. 

There  are  now  fifteen  canneries  on  the  river,  three  having  been  built  daring  the  present  season. 
The  sizes  of  mesh  in  the  salmon  nets  are  6, 7f ,  and  8  inches.  The  6-inch  mesh  is  need  for  the  sak-kegh 
salmon.    Abont  2,000  men  are  engaged  in  the  fishery  this  year. 

On  May  13,  1890,  while  on  the  passage  to  Alaska,  Oapt.  Tanner  notes  that 
'<  schools  of  herring  were  seen  in  the  Oulf  of  Georgia  daring  the  evening,  pursued 
by  sharks  and  porpoises.  Among  the  latter  several  were  observed  with  peculiar 
markings,  the  head,  back,  and  sides  bein^  black  or  very  dark^  belly,  tips  of  fins,  and 
tip  of  tail,  white." 

Alert  Bay, — Stops  were  made  at  this  place  both  going  and  coming  in  1888. 
There  is  an  Indian  village  here  and  also  a  salmon  cannery,  where,  up  to  September, 
46,000  cases  had  been  put  up.  Salmon 'are  sometimes  very  abundant  about  the  bay 
and  neighboring  islands,  being  chiefly  fished  for  by  means  of  seines  and  gill  nets.  A 
large  number  of  suk-kegh  salmon  (0.  nerJca)  were  observed  at  the  cannery  on  July  11. 
The  Indians  of  the  village  are  mainly  occupied  in  fishing  for  the  cannery. 

Fort  Rupert. — ^The  Albatross  stopped  at  Fort  Rupert,  or  Beaver  Harbor,  on  July 
12, 1888,  for  the  purpose  of  obtaining  a  supply  of  clams  for  use  as  bait  on  the  Alaskan 
fishing-grounds.  Clams  are  unusually  plentiful  in  this  locality,  and  with  a  force  of 
fifteen  sailors  10  bushels  were  secured  during  a  single  low  tide.  Three  species  are 
said  to  occur  here  in  about  equal  abundance.  The  large  gaper  clam  (SchizothcertM) 
burrows  deeply  in  the  bottom  at  very  low  tide  level,  while  the  8aa%iomus  nuttallii 
(quahog)  and  the  smaller  Tapes  staminea  are  usually  only  6  or  8  inches  below  the 
surface,  and  may  be  found  anywhere  between  high  and  low  water  mark.  During 
unfavorable  seasons  for  salmon  the  cannery  at  Alert  Bay  has  preserved  clams,  obtain- 
ing its  supplies  from.  Fort  Bupert. 

Bredgings. — On  the  way  south  through  the  inland  passage,  in  September,  1888, 
dredging  stations  were  made  in  Queen  Charlotte  Sound,  off  the  southern  entrance  to 
Goletas  Channel,  depth  238  fathoms  (No.  2862) ;  and  iu  the  Gulf  of  Georgia,  off  Fraser 
River,  depth  67  fathoms  (No.  2863). 

Black-cod. — ^Much  information  was  obtained  at  Victoria  respecting  the  black-cod 
and'the  attempts  made  to  establish  a  regular  fishery  for  this  highly  prized  species. 
References  to  this  subject  will  be  found  in  the  several  reports  of  Capt.  Tanner  and  Mr. 
Alexander.  In  October,  1888,  the  schooner  Theresa^  of  Victoria,  completed  a  success- 
ful trip,  having  secured  about  3,000  of  these  fish,  many  of  which  weighed  from  20  to  25 
X>ounds  apiece.  They  were  taken  principally  in  a  depth  of  210  fathoms,  about  5  miles 
off  the  Queen  Charlotte  Islands,  trawl  lines  being  used  for  their  capture.  A  part  of 
the  cargo,  however,  was  purchased  from  the  Indians.  According  to  Mr.  Alexander, 
the  great  depth  at  which  these  fish  generally  live,  150  to  200  fathoms,  has  undoubtedly 
had  much  to  do  with  hindering  the  establishment  of  this  industry,  as  the  north- 
western coast  fishermen  had  never  been  obliged  to  go  beyond  a  depth  of  50  fathoms 
for  their  cod  and  halibut,  and  are  totally  unused  to  deep-water  fishing. 

In  June,  1889,  Mr.  Alexander  wrote  that  he  had  received  information  of  only  one 
trip  subsequent  to  that  mentioned  above  off  the  coast  of  the  Queen  Charlotte  Islands. 
The  fish  were  caught  in  the  vicinity  of  Gold  Harbor,  in  a  depth  of  250  fathoms.  He 
takes  exception  to  the  customary  manner  of  dressing  the  fish,  by  splitting  them  down 
the  back  and  leaving  the  head  and  backbone  attached,  which  he  thinks  causes  them 
to  rust  very  quickly,  and  considers  that  if  prepared  like  the  true  cod^  or  even  mess 
mackerel,  they  would  be  in  much  greater  demand. 
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WASHINGTON  AND  OREGON. 
GENERAL  GONSIBERATIONS. 

The  coasts  of  Washington  and  Oregon,  from  Gape  Flattery  to  the  Oalifomia 
boundary  line,  have  a  total  length,  due  north  and  south,  of  about  383  nautical  miles, 
reaching,  therefore,  through  nearly  6^  degrees  of  latitude.  The  examination  of  this 
region  by  the  steamer  Albatross  was  begun  in  September,  1888,  and  was  continued  at 
intervals  until  in  October,  1889,  when  it  was  practically  completed.  Since  that  time, 
however,  some  additional  observations  have  been  made. 

As  in  the  Alaskan  region,  it  has  been  necessary  to  spend  most  time  in  determining 
the  contour  and  general  characteristics  of  the  bottom,  as  very  few  soundings  had 
previously  been  made  beyond  a  depth  of  50  fathoms,  and  only  comparatively  limited 
areas  in  more  shallow  water  had  been  surveyed.  The  regular  hydrographio  work  of 
the  Albatross  consisted  in  running  parallel  lines  of  soundings  seaward  from  the  coast, 
at  intervals  of  5  to  10  miles,  and  generally  into  depths  of  200  or  more  fathoms,  thus 
serving  to  develop  the  entire  width  gf  the  continental  platform  to  its  abrupt  outer 
edge.  As  the  bottom  fishing-grounds  are  mostly  confined  within  a  depth  of  100 
fathoms  and  rarely  extend  beyond  a  depth  of  200  fathoms,  the  survey  made  here  by 
the  Albatross  has  been  sufficiently  comprehensive  to  meet  all  the  requirements  of  the 
fishery  interests  in  that  respect,  although  in  some  places  more  detailed  examinations 
would  be  desirable.  Wherever  the  nature  of  the  bottom  or  previous  information 
indicated  the  occurrence  of  fishing-grounds,  the  sounding  stations  were  run  more 
closely  together,  and  the  amount  of  time  spent  in  determining  their  contours  and 
conditions  was  proportioned  to  their  importance. 

The  width  of  the  continental  platform  varies  considerably  at  diflferent  places  along 
the  coast.  At  Cape  Flattery  the  100-fathom  line  is  40  miles  from  shore,  while  at  Gape 
Johnson,  26  miles  further  south,  it  is  distant  only  18  miles.  Off  Grays  Harbor  the 
distance  is  30  miles;  off  Willapa  Bay,  20  miles;  off  Cape  Disappointment,  at  the  mouth 
of  the  Columbia  River,  15  miles;  at  Tillamook  Bock,  Oregon,  27  miles,  and  at  Cape 
Lookout  11  miles.  From  this  point  the  platform  gradually  broadens  out,  attaining  a 
width  of  35  miles  off  the  Siuslaw  Biver,  in  the  region  of  Heceta  Bank,  immediately 
south  of  which  it  is  abruptly  constricted  to  about  14  miles,  becoming  reduced  to  7 
miles  at  Orford  Beef  and  12  miles  at  the  California  State  line. 

The  superficial  area  of  this  platform  within  the  lOOfathom  line  has  been  estimated 
at  about  3,700  square  miles  for  the  coast  of  Washington  and  about  4,750  square  miles 
for  the  coast  of  Oregon. 

The  soundings  off  Cape  Flattery  were  irregular  and  suggest  the  existence  of 
submarine  riifges  lying  parallel  with  the  coast.  A  very  elongate  crescent-shaped 
depression.  Having  depths  of  100  to  200  fathoms,  extends  southward  from  the  mouth 
of  the  Strait  of  Fuca  a  distance  of  some  20  or  more  miles,  being  distant  from  the 
coast  from  8  to  12  miles.  Thence  to  Yaquina  Head,  Oregon,  the  slope  is  regular, 
except  in  the  region  of  the  rocky  bank  off  Grays  Harbor  and  Willapa  Bay,  where 
elevations  of  a  few  fathoms  were  found.  Below  Yaquina  Head  the  platform  attains 
its  greatest  width  south  of  Cape  Flattery .  the  somewhat  triangular  area  which  occurs 
there  being  occupied  at  its  southwestern  extremity  by  Heceta  Bank.  Further  south 
the  soundings  are  regular,  but  the  depths  increase  more  rapidly  from  the  shore 
outward.    The  bottom  consists  generally  of  fine  sand  in  the  shallower  water,  changing 


158  BULLETIN  OF   THE   UNITED   STATES  FISH  COMMISSION. 

to  mad  farther  offshore,  although  sand  was  also  found  at  times  in  considerable  depths. 
On  the  fishing-banks  its  character  is  variable,  as  described  elsewhere. 

Dredging  and  fishing  trials  were  made  at  frequent  intervals  down  the  coast  as 
&r  as  Orford  Beef,  Oregon,  leaving  a  distance  of  about  48  miles  between  that  place 
and  the  State  line,  over  which  no  fishery  investigations  have  yet  been  made;  but  the 
continental  platform  is  there  very  narrow. 

There  are  very  few  defined  fishing-grounds  on  the  coasts  of  Washington  and 
Oregon,  and  those  which  occur  are  of  small  extent.  The  largest  and  most  imi)ortant 
one  lies  about  11  miles  northwesterly  from  Gape  Flattery,  and  has  a  total  area  of 
about  1,100  square  miles.  Another,  covering  only  about  110  square  miles,  is  situated 
ofi"  the  coast  between  Grays  Harbor  and  Willapa  Bay.  A  still  smaller  bank  or  rocky 
patch  is  located  about  19  miles  southwesterly  from  Yaquina  Head;  its  area  has  been 
estimated  at  40  square  miles.  Heceta  Bank,  lying  off  the  Siuslaw  Biver,  is  next  in 
imx)ortance  to  Flattery  Bank,  having  an  extent  of  about  600  square  miles. 

The  small  extent  of  the  banks,  however,  does  not  indicate  a  scarcity  of  fishery 
resources,  as  fishes  of  excellent  food  quality  were  found  to  be  pretty  generally  dis- 
tributed over  the  surface  of  the  platform  throughout  a  large  part  of  the  region,  as 
described  further  on.  In  the  immediate  vicinity  of  exposed  rocks  lying  near  the  coast, 
which  are  inhabited  by  sea  lions,  fishes  were  noticed  to  be  rare  if  not  entirely  absent 
in  most  cases,  Orford  Beef,  however,  presenting  a  notable  exception  in  this  respect. 

The  halibut  and  the  true  cod  (Oadtis  morrhua)  are  the  species  which  have  been 
most  eagerly  sought  for  by  the  fishermen  along  these  coasts,  but  no  traces  of  the 
latter  were  discovered  by  the  Albatross.  The  halibut,  however,  ranges  as  far  south  as 
Monterey,  Gal.,  although  it  has  nowhere  been  found  sufficiently  abundant  to  afford 
the  basis  for  a  special  fishery  except  on  Flattery  Bank.  Scattering  specimens  were 
taken  by  the  Albatross  off  Flattery  Bocks,  off  Tillamook  Bock,  and  on  Heceta  Bank, 
but  the  resources  of  this  bank  have  not  yet  been  frilly  tested.  The  species  has  also 
been  recorded  from  off  Gai>e  Mendocino.  The  fact  that  the  Indians  south  of  Gape 
Flattery  do  not  include  the  halibut  among  their  supplies  of  food  may  be  regarded  as 
additional  evidence  that  this  fish  will  not  be  found  in  any  numbers,  near  the  shore  at 
least,  within  this  region. 

Several  sx)ecies  of  rockfish  {Seba^todes)  were  abundant  upon  the  banks  as  well  as 
upon  the  sandy  bottom  of  the  platform.  Flounders  were  taken  everywhere,  but  were 
most  plentiM  between  depths  of  50  and  100  fathoms.  A  number  of  species  were 
discovered,  some  of  which  are  of  excellent  food  quality,  and  they  will  offer  strong 
inducements  for  the  introduction  of  beam-trawl  fishing  whenever  a  market  has  been 
established  for  them.  Gultus-cod  {Ophiodon  elongatvs)  were  obtained  on  all  the  banks 
and  on  Orford  Beef.  Black-cod  {Anoplopoma  fimbria)  of  good  size  inhabit  the  deeper 
waters,  while  smaller  individuals,  together  with  the  ling  or  Pacific  whiting  {Merlucius 
produotus)j  occur  in  moderate  depths.  Large  red  edibles  hrimps  were  also  frequently 
captured  in  the  beam  trawl;  they  are  distributed  through  a  considerable  depth  of 
water. 

The  principal  obstacle  at  present  to  the  development  of  extensive  sea  fisheries  on 
the  outer  coast  of  Washington  and  the  coast  of  Oregon  is  the  lack  of  markets  for  dis- 
posing of  the  catch.  The  scarcity  of  good  harbors  is  also  a  very  serious  inconven- 
ience, and  as  those  which  do  exist  are  encumbered  with  bars,  they  can  be  entered  in 
bad  weather  only  with  much  difficulty.   Although  gales  are  of  rare  occurrence  during 
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the  summer,  still  the  coast  winds  blow  constantly  from  the  northward,  maintaining  a 
boisterous  sea  and  strong  currents.  During  the  winter  southeasterly  storms  are 
frequent. 

Li$t  of  the  more  abundant  food-Juhm  taken  by  the  Albatraea  on  ike  ooaete  of  Waekington  and  Oregon  witk 

tke  beam  trawl  and  kand  Unee, 

[Prepared  by  Charles  H.  Townsend.] 


Sippoglossue  kippogloaeue,  Halibat. 
Atkerestke9  etomias,  Halibut>floiinder. 
Jftoro«tomiMpao(/Soii«,  Deep-sea  sole. 
Glyptoo^keUus  taokinu,  Long-finned  sole. 
CUkarioktkya  eordidus,  Flounder. 
Hippoglo98oidee  jordanif  Flounder. 
Hippogloseoides  exilie.  Flounder. 
Peetticktkys  melanostictnSf  Flounder. 
Paropkrye  retulus,  Flounder. 
Uopsetta  iaoUpiSy  Flounder. 
Lepidopsetta  bilineata,  Flounder. 
Sehaatodes  ruber,  Red  rockfish. 


Sebastodee  pinniger,  Orange  rookfish. 

Sdtastodes  Jtav%du9f  Yellow-tail  rookfish.. 

Sebaetodee  ro$aceu9f  Rockfish. 

Sebaatodea  elongatue,  Rookfish. 

Sebaatodee  melanopa,  Rockfish. 

S^Mutodea  paudapinia,  Rockfish. 

S^faatodea  nebuloana,  Rookfish,  and  other  smaller 

species  of  the  same  genus. 
Anoplopoma  fimbrta.  Black-cod. 
Opkiodon  elangatua,  Cultus-ood. 
Merluciua  productua,  Whiting. 
A£iorogadua  prooBimuat  Tomood. 


Large  rays  and  skates,  of  several  edible  species,  were  common.  Anchovies  and 
smelts  were  taken  in  the  beam  trawl  when  U9ed  near  shore,  while  in  the  deeper  water 
beyond  the  margin  of  the  platform  theredfish  {Sebastolohus)  was  dredged  in  abundance. 
The  flesh  of  the  last-named  sx>ecies  is  rather  soft,  but  edible. 

WASHINGTON. 

'    4 

The  Straits  of  Juan  de  Fuca  andPuget  Sound. — Only  incidental  observations  have 
been  made  in  these  waters,  either  while  passing  through  or  while  in  port.  Brief 
accounts  of  the  fisheries  in  the  vicinity  of  Seattle,  Port  Townsend,  and  Victoria  will  be 
found  in  the  Fish  Commission  Report  and  Bulletin  for  1888  (F.  0.  7,  8, 16). 

The  beam  trawl  has  been  used  at  only  four  stations,  two  (Nos.  2864,  2865)  in  the 
extreme  eastern  part  of  the  straits,  and  two  (Nos.  3067  and  3068)  off  Dwamish  Head, 
near  the  city  of  Seattle.  The  former  trials  were  made  on  September  6, 1888,  in  depths 
of  40  and  48  fathoms,  but  no  fishes  of  economic  value  were  secured.  The  latter  were 
made  on  June  8, 1889,  in  depths  of  82  and  135  fathoms,  the  bottom  consisting  of  green 
mud.  Among  the  specimens  obtained  were  three  species  of  flounders,  hake,  skates, 
several  ratfished  {Ohimcera)^  shrimps,  starfishes,  and  sea-anemones,  but  not  many  of 
any  kind. 

In  the  evening  of  September  24,  1888,  the  halibut  trawl  was  set  off  Kaihsla  Point, 
outside  of  I^eah  Bay,  the  inner  end  being  in  20,  the  outer  in  25  fathoms.  It  was 
allowed  to  remain  down  until  the  following  morning,  but  on  being  hauled  24  dogfish 
and  2  skates  comprised  the  entire  catch.  Halibut  and  blackcod  are  sometimes  tak^n 
in  close  proximity  to  Neah  Bay  earlier  in  the  season.  The  latter  species  is  never 
abundant  there,  but  during  some  years  it  is  sufficiently  common  in  the  spring  to 
famish  the  Indians  of  the  vicinity  with  a  considerable  supply  of  food.  On  October  19^ 
following,  a  cod  trawl  was  set  for  half  an  hour  in  a  depth  of  101  fathoms,  off  Race 
Island,  at  the  southeastern  end  of  Vancouver  Island,  for  the  purpose  of  discovering 
the  presence  of  beshowe,  or  black-cod,  which  had  been  reported  to  occur  there,  but 
only  dogfish  were  captured,  about  40  specimens  in  all. 
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Mr.  Alexander  states  that — 

There  are  ibfew  fishermen  about  Port  TQWUsend  and  Victoria  who  Ash  for  halibnt  and  dofcfish  the 
greater  part  of  the  year.  One  of  these,  Mr.  Isaac  Bakman,  with  whom  I  conversed,  stated  that  he  did 
not  think  that  halibnt  were  ever  abundant  enough  in  the  Straits  of  Fnca  to  warrant  vessels  of  large 
size  engaging  in  the  business.  In  April,  1888,  Mr.  Bakman  secured  in  different  parts  of  the  straits 
4,500  pounds  of  halibut,  for  which  he  received  from  2  to  3  cents  per  pound.  These  spring  fish  have 
been  very  scarce,  and  not  enough  have  been  caught  to  pay  expenses. 

During  the  winter  of  1888-89,  three  men  were  fishing  for  cod  in  Paget  Sound  with 
gill  nets  and  trawl  lines.  No  large  quantities  of  these  fish  were  caught,  but  many 
flounders  and  a  few  halibut  were  taken  on  the  trawls.  The  cod  are  obtained  in  all 
depths  from  5  fathoms  downwards,  the  deepest  water  in  which  gill  nets  have  been  set 
being  150  fathoms,  ofif  Quartermaster  Harbor,  near  the  head  of  Puget  Sound.  In  this 
region  both  the  Oadus  morrhua  and  the  cultus-cod  {Ophiodon  elongatus)  are  known 
under  the  name  of  cod. 

Flattery  Bank. — This  bank,  which  constitutes  one  of  the  most  important  fishing- 
gp'ounds  on  the  Pacific  coast  south  of  British  Columbia,  is  located  to  the  northwest- 
ward of  Cape  Flattery,  on  the  northern  side  of  the  deep-water  area  (from  100  to  200 
fathoms)  at  the  entrance  to  the  Strait  of  Juan  de  Fuca.  It  is  mostly  confined  within 
the  50-fathom  curve  adjacent  to  the  coast  of  Vancouver  Island,  and  lies  directly  off 
the  entrance  to  Nitinat  Lake,  but  it  is  also  continuous  with  that  part  of  the  continental 
platform  inside  of  the  100-fathom  curve  which  skirts  the  outer  coast  of  Washington, 
although  depths  of  nearly  100  fathoms  intervene.  Flattery  Bank  has  long  been 
resorted  to  by  the  Indians,  but,  while  large  quantities  of  halibut  and  of  other  fishes 
have  been  taken  from  it  in  times  past,  the  first  extensive  commercial  fishery  there  was 
attempted  about  1888. 

As  the  hydrography  of  the  bank  had  previously  been  determined  with  sufficient 
accuracy  for  fishery  purposes,  the  investigations  of  the  Albatross  were  limited  for  the 
most  part  to  dredging  and  fishing  trials.  The  first  visit  was  paid  to  it  in  September, 
1888,  the  inquiries  being  begun  on  the  southeastern  part  of  the  bank,  nearest  Cape 
Flattery,  and  being  carried  thence  to  the  neighborhood  of  Barclay  Sound,  Vancouver 
Island.  The  second  and  last  examination  was  made  in  June,  1889.  The  entire  area 
of  the  bank  has  not  yet  been  surveyed  and  its  extreme  limits  are,  therefore,  still 
unknown.  The  depths  may  be  said  to  range  from  27  to  about  75  fathoms.  The  bottom 
varies  exceedingly  in  character,  consisting  of  rocks,  sand,  mud,  and  shells,  and  in  some 
places  being  very  rough  and  irregular.  It  supports  a  very  rich  fauna,  which  fits  it 
eBX>ecially  as  a  feeding-ground  for  fishes. 

Gapt.  Tanner  assigns  to  this  bank  a  total  area  of  about  1, 100  square  miles.  The  least 
depth  of  water,  27  fathoms,  was  found  at  its  southeastern  extremity,  11  miles  W.  by 
N.  (magnetic)  from  Cape  Flattery  light-house.  Halibut  occur  most  abundantly  on 
the  same  part  of  the  bank,  over  an  exceedingly  rough,  rocky  bottom,  having  an  area 
of  about  36  square  miles.  From  early  in  the  spring  until  the  middle  of  June  this 
species  can  be  obtained  on  Flattery  Bank  in  paying  quantities,  but  later  in  the  season 
dogfish  and  sharks  strike  in,  driving  a  majority  of  the  edible  fishes  away. 

The  dredging  and  fishing  trials  by  the  Albatross  were  as  follows: 

Three  dredging  stations  (2873  to  2875,  inclusive)  were  made  on  September  24, 1888, 
at  distances  of  10  to  12  miles  northwesterly  from  Cape  Flattery,  the  depths  ranging 
firom  27  to  40  fathoms,  and  all  varieties  of  bottom  being  found.  The  first  trial  was 
with  the  beam  trawl  in  40  fathoms,  but  -it  caught  upon  the  bottom  and  was  badly 
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wrecked.  The  tangles  were  then  used  successively  in  depths  of  27  and  40  fathoms, 
with  good  results.  A  trawl  line,  baited  with  salt  salmon  and  red  rockfish,  was  set  for 
three  hours  in  about  the  same  position  on  rocky  bottom,  depth  40  fathoins,  the  catch 
consisting  of  4  halibut,  2  sharks,  4  red  rockiish,  and  2  starfishes.  The  average  weight 
of  the  halibut  was  47|  pounds;  three  were  females  and  one  was  a  male;  they  were 
all  white.    It  is  said  that  gray  halibut  are  seldom  found  in  these  waters. 

On  September  25  work  was  continued  in  nearly  the  same  locality  as  on  the  previous 
day.  The  beam  trawl  was  cast  at  station  No.  2876,  2  or  3  miles  northeasterly  from 
stations  2873  to  2875,  and  the  trawl  line,  baited  with  salmon,  red  rockflsh,  and  fresh 
halibut,  was  set  at  the  same  time.  The  depth  was  59  fathoms,  and  the  bottom  con- 
sisted of  black  sand  and  mud.  The  beam  trawl  dragged  but  a  few  yards,  when  it 
caught  on  a  rocky  patch,  parted  the  bridle  stops,  and  came  up  tail  first.  It  was,  how- 
ever, a  successful  haul,  and  many  specimens  were  found  in  the  net.  The  tangles  were 
subsequently  hauled  over  the  same  ground  (station  2877)  with  good  results,  giving 
evidence  of  the  richness  of  the  bottom.  The  towing  net,  which  was  frequently  used 
in  this  region,  however,  gave  very  little  evidence  of  surface  life.  The  halibut  trawl 
remained  on  the  bottom  three  hours,  and  the  catch  consisted  of  2  halibut,  1  red  rock- 
fish,  and  9  dogfish,  the  average  weight  of  the  halibut  being  55  pounds. 

On  the  afternoon  of  September  25  the  trawl  line  was  set  and  the  dredge  lowered 
in  66  fathoms,  gravel  and  pebbles  (station  2878),  S.  48^  W.,  16  miles  from  Gape  Beale 
light-house,  on  the  southern  side  of  the  entrance  to  Barclay  Sound,  Vancouver  Island. 
The  contents  of  the  dredge,  consisting  for  the  most  part  of  small  moUusks,  did  not 
bear  evidence  of  a  rich  bottom.  The  same  bait  was  used  upon  the  trawl  line  as  in 
the  previous  trial,  and  the  capture  after  two  hours'  time  consisted  of  2  black-cod,  15 
dogfish,  2  common  sharks,  and  2  ground  sharks.  Only  a  small  quantity  of  surface 
organisms  was  taken  in  the  tow  nets. 

Early  on  the  following  day  two  dredge  hauls  were  made  at  stations  2879  and  2880, 
27  miles  N.  79°  W.  from  Gape  Beale,  in  34  fathoms,  rocky  bottom,  with  about  the 
same  results  as  at  station  2878,  the  bottom  not  being  rich  so  far  as  the  contents  of  the 
dredge  indicated.  A  trial  with  the  halibut  trawl  in  the  same  locality,  lasting  about 
three  hours,  afforded  1  halibut  weighing  25  pounds,  2  sharks,  and  3  dogfish. 

At  station  2881,  in  the  same  neighborhood,  but  much  nearer  the  coast.  Gape  Beale 
bearing  S.  26^  E.,  distant  26  miles,  the  dredge  was  cast  in  24  fathoms,  on  a  rough 
bottom,  with  fine  gray  sand  in  places.  The  results  were  not  favorable  to  good  fishing. 
The  trawl  line  set  in  the  same  position  took  1  halibut  weighing  15  pounds,  5  dogfish, 
1  shark,  and  1  skp  te.  The  trawl,  when  it  came  up,  was  covered  with  '^  slime,''  which  was 
contrary  to  expectations,  as  the  dredging  which  preceded  it  indicated  clean  bottom. 

September  27  and  28  were  spent  in  Barclay  Sound,  and  the  following  day  a  skate 
of  halibut  trawl  was  set  in  60  fathoms  of  water,  sandy  and  rocky  bottom,  22  miles  S. 
14^  E.  from  Gape  Beale.  The  trawl  was  kept  down  about  two  hours,  with  the  result 
of  capturing  16  dogfish,  1  beshowe  or  black-cod,  1  cultus-cod,  and  3  small  halibut. 
This  spot  would  probably  be  a  good  one  for  halibut  earlier  in  the  season,  before  the 
dogfish  set  in,  and  is  convenient  to  the  Straits  of  Fuca.  It  requires  examination  in 
the  spring  or  winter  to  determine  its  merits. 

On  June  14, 1889,  the  trawl  line  was  set  on  Flattery  Bank,  in  a  depth  of  31  fath- 
oms, Gape  Flattery  bearing  B.  by  S.  J  S.  and  Gape  Beale  NW.  by  W.  The  bottom 
consisted  of  gravel,  broken  shells,  and  rocks.    The  tide  was  running  ebb,  but  not 
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Strong,  and  a  dense  fog  prevailed.  Tbe  trawl  was  left  down  aboot  three  hours,  at  the 
end  of  which  time  the  following  fish  were  taken  from  the  hooks :  8  halibut,  aver- 
aging  35  pounds  each;  10  red  rockfish,  averaging  10  pounds  each ;  2  orange  rockfish; 
1  sea  trout;  1  eultus-eod,  weighing  19  i>ounds;  1  skate,  and  45  dogfish.  The  bottom 
was  so  rough  that  many  of  the  hooks  caught  upon  it  while  hauling,  and  toward  the 
end  the  ground  line  parted,  but  none  of  the  gear  was  lost.  One  small  halibut  and 
about  a  dozen  dogfish  were  caught  with  hand  lines  from  the  small  boats  tending  the 
trawl,  and  during  the  same  time  one  halibut  weighing  93  pounds  and  several  red  rock- 
fish  were  taken  by  the  same  means  frt>m  the  deck  of  the  Albairos*.  A  native  canoe 
with  four  Indians,  which  came  alongside  during  the  day,  contained  15  small  halibut 
which  had  been  captured  with  the  primitive  wooden  hooks. 

Barclay  Sounds  Vancouver  Island, — On  September  26, 1888,  the  Albatro99  anchored 
in  Barclay  Sound,  where  she  was  detained  by  fog  for  two  days,  enabling  the  natural- 
ists to  make  some  interesting  observations  upon  the  natural  history  of  the  region.  A 
rich  and  diversified  fauna  was  discovered,  and  many  specimens  were  collected.  There 
are  not  many  beaches  adapted  to  seining,  but  some  were  found  on  which  a  large 
variety  of  shore  fishes  was  obtained.  Salmon  were  seen  darting  about  iu  every  direc- 
tion. They  are  said  to  be  very  plentiful  at  the  head  waters  of  the  sound,  where  they 
enter  the  creeks  and  inlets  to  spawn.  A  few  large  specimens  were  caught  by  trolling. 
A  cod  trawl,  baited  with  halibut  and  salmon,  was  also  set  one  evening  in  a  depth  of 
17  &thoms,  and  allowed  to  remain  down  over  night.  The  next  morning  28  dogfish 
and  1  red  rockfish  were  found  upon  the  hooks. 

KoieM  on  the  Halibut  Fishery. — ^The  following  notes  on  the  halibut  fisheries  located 
off  the  coast  of  Washington  or  tributary  to  its  ports  are  such  only  as  have  been 
furnished  tlirough  the  medium  of  the  Albatross^  and  are  here  given  to  illustrate  in  a 
practical  manner  the  resources  of  the  grounds.  For  further  information  on  the  same 
subject  reference  should  be  made  to  the  Bulletin  for  1888,  pp.  62-64,  and  the  Annual 
Report  for  1888,  pp.  260-266. 

Until  within  a  few  years  the  halibut  fisheries  of  Washington  have  been  almost 
exclusively  the  property  of  the  Indians  resident  upon  certain  poiiions  of  the  coast. 
Beginning  in  1888,  however,  strenuous  efforts  have  been  made  to  establish  an 
extensive  conunercial  fishery,  the  final  outcome  of  which  is  still  to  be  decided. 
The  promoters  of  this  enterprise  have,  unfortunately,  encountered  many  obstacles  in 
the  matter  of  obtaining  ice  and  of  shipping  their  catch  to  market,  which,  tending  to 
restrict  their  operations,  has  prevented  a  thorough  testing  of  the  grounds;  and  yet, 
witMn  certain  limits,  good  results  have  already  been  accomplished. 

The  Indians  of  Neah  Bay  visit  Flattery  Bank  daily  during  the  halibut  season, 
whenever  the  weather  x>ermits,  and  also  fish  on  less  important  grounds  closer  at  hand; 
they  bring  in  considerable  quantities  of  halibut,  cultus-cod,  and  red  rockfish;  herring, 
smelt,  and  squid,  as  well  as  halibut  and  red  rockfish,  are  used  as  bait. 

The  first  vessel  fishery  appears  to  have  been  started  in  1888  by  two  well-equipped 
schooners,  the  Mollie  Adams  and  the  Oscar  and  HattiCj  which  had  recently  arrived 
from  Gloucester,  Mass.  After  completing  a  successful  sealing  voyage  in  the  spring 
of  that  year,  the  Mollie  Adams  made  four  trips  in  quick  succession  to  Flattery  Bank, 
securing,  in  all,  145,000  pounds  of  halibut,  which  were  landed  at  Seattle.  The  stock 
amounted  to  $3,000,  the  crew  receiving  shares  of  $75  each.  The  expenses  were  high, 
however,  $15  per  ton  having  been  paid  for  ice  on  the  first  trip,  although  the  price  was 
subsequently  reduced  to  $8.    During  the  same  season  the  Oscar  and  Hattie  obtained 
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one  fare  of  50,000  pounds  of  halibat  on  Flattery  Bank;  the  fidh  were  landed  at  Ta> 
coma.    But  little  or  nothing  was  realized  from  the  trip. 

In  the  fall  of  1888,  several  fishermen,  well  equipped  with  dories,  trawls,  etc.,  es- 
tablished a  camp  in  the  vicinity  of  Neah  Bay,  and  fished  continuously  throughout 
the  following  winter  on  Flattery  Bank  and  directly  oflf  Cape  Flattery,  Mr.  Moor,  one 
of  the  members  of  this  party,  who  came  to  the  Pacific  coast  in  the  schooner  Mollie 
AdamSj  has  furnished  a  synopsis  of  the  winter  fishing.  They  first  set  trawls  on 
November  23,  1888,  and  from  that  date  up  to  January  7,  1889,  succeeded  in  landing 
2,076  pounds  of  halibut  and  244  pounds  of  cultus-cod.  The  average  weight  of  the 
halibut  was  37  pounds,  and  of  the  cultus-cod  24  pounds.  After  January  7  little  was 
done,  owing  to  the  scarcity  of  fish  and  bait  and  the  prevalence  of  stormy  weather. 
Mr.  Moor  does  not  think  it  advisable  to  send  vessels  to  Flattery  Bank  earlier  than 
the  1st  of  March  nor  later  than  the  1st  of  September.  He  thinks  that  halibut  are 
abundant  fi*om  March  to  June,  but  they  do  not  occur  in  the  incredible  numbers  which 
have  been  reported  from  time  to  time. 

In  November,  1888,  Capt.  Silas  Oalder,  then  of  the  Mollie  AdamSj  made  a  series 
of  trials  for  halibut  on  Flattery  Bank,  without,  however,  securing  a  single  specimen. 
He  is  of  the  opinion  that  vessels  could  obtain  good  fares  during  a  few  months  of  each 
year,  and  might  find  the  business  profitable  if  there  were  a  market  for  the  catch. 

The  yacht  0.  H.  White,  of  San  Francisco,  chartered  in  the  fall  of  1888  by  Messrs. 
Louch  and  Johnson,  of  Seattle,  obtained  100,000  pounds  of  halibut  during  three  trips 
to  the  same  bank.  About  60,000  pounds  were  shipped  fresh  to  New  York,  the  re- 
mainder being  smoked. 

Several  interesting  trips  at  different  seasons  of  the  year  have  also  been  made 
farther  north  than  Flattery  Bank.  While  the  results  accomplished  in  that  direction 
are  not  sufficient  to  serve  as  a  basis  for  positive  conclusions  regarding  the  abundance 
of  halibut  in  the  places  visited,  which  undoubtedly  varies  at  different  times  of  the 
year,  they  are  at  least  suggestive  and  worthy  of  notice  in  this  connection. 

On  July  24,  1888,  the  Mollie  Adams  left  Seattle  with  the  object  of  testing  the 
bettiom  along  the  coast  of  British  Golumbia.  Trials  were  ma<le  in  several  localities, 
but  few  halibut  were  captured  until  the  schooner  arrived  off  the  southern  extremity 
of  the  Queen  Charlotte  Islands,  where  they  were  found  in  greater  abundance  and  of 
larger  size  than  on  Flattery  Bank.  A  few  of  those  obtained  were  estimated  to  weigh 
over  300  pounds  apiece.  Fishing  was  carried  on  in  depths  of  only  30  to  45  fathoms, 
the  fish  taking  the  bait  so  rapidly  that  the  trawls  were  left  down  only  during  the  day 
time.  The  work  continued  until  September  8,  with  slight  intermissions  on  account 
of  stormy  weather.  About  half  the  halibut  secured  were  large  enough  for  fletching, 
the  remainder  being  used  as  bait  or  thrown  away.  The  total  fare  carried  to  Seattle 
amounted  to  150,000  pounds.  After  deducting  all  expenses  the  crew  received  9175 
each,  or  at  the  rate  of  $9  a  day  for  19  days'  fishing. 

On  January  3, 1889,  the  schooner  Oscar  and  Hattie  sailed  from  Port  Townsend  on 
a  similar  errand,  but  proceeded  directly  to  Sitka,  Alaska,  and  began  fishing  on  the 
inshore  grounds  adjacent  to  Baranof  Island,  where  halibut  had  been  reported  as  very 
abundant.  Work  was  continued,  as  the  weather  permitted,  until  March  1,  but  not 
enough  fish  were  taken  to  keep  the  hooks  baited.  The  vessel  was  subsequently 
shifted  to  deeper  water  off  shore,  but  without  securing  any  better  success.  Early  in 
March  she  proceeded  down  the  coast,  fishing  until  June  1  in  the  neighborhood  of  the 
Queen  Charlotte  Islands,  Gape  Scott,  and  Hecate  Ghannel.    Halibut  were  more  com- 
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and  thence  to  the  westward  of  the  islands  throngh  Unimak  Pass  into  Bering  Sea.  The  weather  was 
squally  and  misty  at  times  while  working  in  the  region  of  Anderson  Rock,  but  there  were  frequent 
intervals  when  it  was  quite  clear,  and  from  the  masthead  we  commanded  a  view  of  the  horizon  for  10 
miles  or  more  in  every  direction,  hut  without  detecting  any  surface  signs  of  rocks  or  shoals ;  neither 
did  the  soundings  indicate  anything  of  the  kind.  Our  observations  do  not  prove  the  non-existence 
of  the  danger  referred  to,  but  simply  show  that  it  does  not  lie  in  the  position  indicated.  The  evidence 
seems  so  oonolusive  as  to  the  existence  of  rocks  somewhere  in  that  vicinity  that  I  am  inclined  to  the 
belief  that  they  will  eventually  be  found  and  located  properly.  Our  investigations  are  gradually 
narrowing  the  limits  in  which  they  may  be  searched  for. 

A  few  dredging  and  fishing  trials  were  also  made  south  of  the  Alaska  Peninsula 
during  the  summer  of  1890,  but  they  add  no  information  of  material  importance  for 
this  brief  review. 

DEEP-SEA  SOUNDINGS  AND  DREDGINGS   IN  THE  NORTH  PACIFIC  OCEAN,  OFF 

THE  ALASKAN  COAST. 

On  approaching  the  Alaskan  coast  in  July,  1888,  soundings  were  begun  in  a 
depth  of  2,550  fathoms,  latitude  52o  15'  N.,  longitude  156^  37'  W.  This  was  the  first 
of  a  series  of  ten  stations  extending  K.  88^  W.,  390  miles,  and  made  to  ascertain 
whether  a  marked  depression  in  the  bottom,  observed  fsu^ther  to  the  eastward  by,  the 
U.  S.  S.  Tfisearora  in  1874,  was  more  than  local  in  its  character.  The  soundings  of 
the  Tuscarora  revealed  a  depression  simply,  but  from  them  geologists  had  predicted 
the  existence  of  a  submarine  trough,  running  parallel  to  the  coast  of  the  Alaska 
Peninsula  and  the  Aleutian  Islands,  and  extending  probably  along  the  entire  length 
of  the  latter  islands  to  the  sounding  of  4,037  fathoms  made  by  the  Tusca/rora  off  Attn 
Island.  The  Albatross  soundings,  supplementing  those  of  Capt.  Belknap,  developed 
this  predicted  trough  a  distance  of  400  miles.  Its  direction,  where  determined,  was 
8.  650  W.  and  X.  65°  B.,  nearly  parallel  with  the  trend  of  the  coast  line,  the  center 
being  60  miles  from  the  Shumagins  and  100  miles  from  the  southwestern  extremity 
of  Unalaska.  It  is  about  30  miles  in  width  between  the  3,000-fatiiom  lines,  with  a 
maximum  depth  of  3,820  fathoms  in  latitude  52o  20'  N.,  longitude  165°  W. 

In  August,  1890,  after  leaving  Bering  Sea,  another  similar  line  of  soundings  was 
run  across  the  same  region,  but  some  distance  to  the  eastward  of  the  Tuscarora  series. 
The  results  have  been  described  by  Oapt.  Tanner  as  follows: 

Departure  was  taken  off  the  Trinity  Islands  in  latitude  56<^  02'  N.,  longitude  153*^  52'  W.  Enn- 
ning  £.  3"^  S.  true,  11  miles,  we  found  207  fathoms ;  then  east  true,  with  intervals  of  20  miles,  the 
following  depths  were  found  across  the  line  of  the  great  submarine  trough  which  extends  along  the 
Aleutian  Islands,  viz :  1,152,  2,197,  2,620,  2,935,  and  2,925  fathoms.  Increasing  the  interval  to  30  miles, 
we  found  2,776  fathoms,  and  a  farther  distance  of  62  miles  gave  us  2,414  fathoms.  The  maximum  depth 
was  found  in  latitude  56^  02'  N.,  longitude  151^  12'  W.  It  will  be  observed  that  while  the  depths  are 
leas  than  those  found  farther  west,  they  are  at  least  800  fathoms  greater  than  the  normal,  showing 
that  the  easterly  extension  of  the  depression  reaches  that  point.  The  line  of  soundings  was  extended 
to  the  Queen  Charlotte  Islands,  where  a  successful  haul  of  the  trawl  was  made  in  1,588  fathoms. 

This  depression  has  therefore  now  been  traced  a  distance  of  nearly  600  miles. 

After  completing  the  investigations  oif  Middleton  Island  and  Pamplona  Bocks,  in 
August,  1888,  a  line  of  ten  sounding  and  dredging  stations  was  carried  southward, 
nearly  parallel  with  the  coast  line  of  Alaska  and  British  Columbia,  to  the  north  end 
of  Vancouver  Island.  At  the  first  six  stations  the  depths  ranged  from  1,433  to  1,815 
fathoms,  but  they  subsequently  decreased  to  876,  204, 83,  and  52  fathoms. 

The  foregoing  deep-sea  soundings  and  dredgings,  as  well  as  those  of  lesser  depth, 
made  to  determine  the  contour  of  the  bottom  along  the  margin  of  the  continental 
platform  off  the  coast  of  the  Alaska  Peninsula,  are  represented  on  U.  S.  Coast  and 
Oeodetic  Survey  charts  S  and  T. 
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SOUTHEASTERN  ALASKA. 

Practically  nothing  has  yet  been  done  toward  investigating  the  fishery  resources 
of  southeastern  Alaska,  all  of  the  time  suitable  and  available  for*work  in  northern 
latitudes  since  the  Albatross  arrived  in  the  Korth  Pacific  Ocean  having  been  spent  off 
the  southern  coast  of  the  Alaska  Peninsula,  in  Bering  Sea,  and  in  the  sealing  inves- 
tigations of  1891  and  1892.  During  July,  1889,  however,  a  trip  was  made  through  the 
inland  passages  of  the  southeastern  part  of  the  territory  as  far  as  Juneau,  with 
several  members  of  the  Senate  Committee  on  Indian  Affairs,  who  were  desirous  of 
inspecting  the  principal  Indian  settlements  of  that  region.  The  steamer  left  Tacoma 
on  July  8,  and  returned  on  the  28th  of  the  same  month.  Stops  were  made  at  Fort 
Tongass,  Port  Chester,  Earta  Bay,  Fort  Wrangell,  Sitka,  Pavloff  Harbor,  Hoonyah 
Bay,  Portage  Bay,  Chilkat.  and  Juneau.  Several  important  fishing  stations  and 
canneries  were  visited,  and  some  investigations  were  also  made  by  means  of  the  beam 
trawl  and  other  kinds  of  fishing  apparatus. 

BRITISH   COLUMBIA. 

On  the  voyages  to  and  from  Alaska  the  Albatross  has  generally  made  use  of  the 
inland  passage  inside  of  Vancouver  Island;  she  has  also  often  coaled  at  Departure 
Bay,  and  has  made  occasional  visits  to  Victoria  and  to  other  parts  of  the  same  island. 
Opportunities  have  therefore  been  afforded,  from  time  to  time,  to  observe  the  fishery 
resources  of  the  British  Columbian  coast,  but  comparatively  little  information  has  been 
obtained  in  regard  to  them.  This  subject  will  be  discussed  in  part  in  connection  with 
the  State  of  Washington,  the  following  notes  referring  mainly  to  the  inland  passage: 

Departure  Bay. — The  results  of  collecting  work  during  July  10  and  11, 1888, 
together  with  notes  upon  the  fisheries,  are  recorded  in  the  Bulletin  for  the  same  year, 
pp.  51,  52.  According  to  Mr.  Alexander,  the  white  fishermen  of  Departure  Bay  ure 
exclusively  Italians,  whose  chief  occupation  during  the  winter  months  is  the  capture 
of  dogfish  for  their  oil.  Herring  are  also  very  abundant,  but  they  are  taken  only  in 
small  quantities  for  the  benefit  of  the  local  trade.  The  salmon  fishery  is  likewise 
very  limited,  being  followed  by  only  a  few  Indians  to  supply  their  own  wants  and  the 
small  market  at  Nanaimo.  Cod  sometimes  enter  the  bay,  but  they  are  said  to  be  more 
plentiful  in  deeper  water  outside.  They  are  described  as  small  fish,  averaging  abont 
5  pounds  eskch  in  weight,  and  are  not  often  fished  foh 

A  visit  to  the  same  place,  beginning  May  25,  1889,  is  thus  described  by  Mr, 
Alexander: 


Doring  the  stay  in  port  I  wa«  oeeapied  in  obtaining  additional  in/omiation  retpeeiing  the  ftsh- 
eries  of  the  region.  A  Tuiit  was  paid  to  Mr.  Vozza,  an  ItaUan  fiaherman,  who  condncta  a  amall  fiahing 
bnsineM  on  one  of  the  islanda  in  the  bay.  He  said  that  the  pant  winter  had  been  ezeeptionaUy  mild 
and  conaeqaentlj  the  fishing  for  dogfish  mach  poorer  than  nanal.  These  fiah  wooid  riait  the  bay  in 
large  numbers  daring  cold  speUSy  bat  erery  time  the  weather  moderated  they  immediately  aoni^t 
deeper  water.  It  ia  not  probable  that  the  temperature  had  a  direct  effect  upon  the  dogfish^  but  it 
infineneed  tlie  presence  of  the  herring  on  which  they  feed.  The  herring  osoally  resort  to  Depe^nre 
Bay  daring  the  winter  in  incredible  nambem,  and  the  dogfish  foUow  them  about  from  plaee  to  place. 
SoTeral  thoosand  herring  were  smoked  by  Mr.  Vozza  during  the  preceding  winter,  but  he  finmd  no 
desnand  lor  them  in  Xanaimo  or  elsewhere.  Three  thoosaod  gallons  of  dogfish  oil  were  put  np 
betweeu  December  1  and  the  last  of  March  by  two  meii«  The  oaaal  yield  lor  the  same  time  is  about 
5,000  gallons.  Mr.  Vozzm  says  thai  the  spring  run  of  salmon  strikes  tiie  Vnmet  Hirer  ia  March  afid 
lemaitts  there  until  the  latter  pari  of  June.  In  July  the  suk^kegh  salmon  enter  the  rirer  and  eon- 
tinne  In  it  mtil  sometime  ia  August,  after  which  the  wpnmg  salaioB  reinra  aad  are  pleatifal  for  three 
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or  four  weeks.    A  form  called  '*  cohoes ''  by  the  natiyes  predominates  during  September,  and  in  Octo- 
ber there  are  several  species  running. 

There  are  now  fifteen  canneries  on  the  river,  three  having  been  built  during  the  present  season. 
The  sizes  of  mesh  in  the  salmon  nets  are  6, 7f ,  and  8  inches.  The  6-inch  mesh  is  used  for  the  suk-kegh 
salmon.    About  2,000  men  are  engaged  in  the  fishery  this  year. 

On  May  13,  ISSK),  while  on  the  passage  to  Alaska,  Oapt.  Tanner  notes  that 
''  schools  of  herring  were  seen  in  the  Gulf  of  Georgia  daring  the  evening,  pursued 
by  sharks  and  porpoises.  Among  the  latter  several  were  observed  with  peculiar 
markings,  the  head,  back,  and  sides  being  black  or  very  dark;  belly,  tips  of  fins,  and 
tip  of  tail,  white." 

Alert  Bay, — Stops  were  made  at  this  place  both  going  and  coming  in  1888. 
There  is  an  Indian  village  here  and  also  a  salmon  cannery,  where,  up  to  September, 
46,000  cases  had  been  put  up.  Salmon  *are  sometimes  very  abundant  about  the  bay 
and  neighboring  islands,  being  chiefly  fished  for  by  means  of  seines  and  gill  nets.  A 
large  number  of  suk-kegh  salmon  (0.  nerka)  were  observed  at  the  cannery  on  July  11, 
The  Indians  of  the  village  are  mainly  occupied  in  fishing  for  the  cannery. 

Fort  Rupert. — ^The  Albatross  stopped  at  Fort  Bupert,  or  Beaver  Harbor,  on  July 
12, 1888,  for  the  purpose  of  obtaining  a  supply  of  clams  for  use  as  bait  on  the  Alaskan 
fishing-grounds.  Clams  are  unusually  plentiful  in  this  locality,  and  with  a  force  of 
fifteen  sailors  10  bushels  were  secured  during  a  single  low  tide.  Three  species  are 
said  to  occur  here  in  about  equal  abundance.  The  large  gaper  clam  {SchizothcBTus) 
burrows  deeply  in  the  bottom  at  very  low  tide  level,  while  the  SaaddomiM  nuttaUii 
(quahog)  and  the  smaller  Tapes  staminea  are  usually  only  6  or  8  inches  below  the 
surface,  and  may  be  found  anywhere  between  high  and  low  water  mark.  During 
unfavorable  seasons  for  salmon  the  cannery  at  Alert  Bay  has  preserved  clams,  obtain- 
ing its  supplies  from  Fort  Bux>ert. 

Dredgings. — On  the  way  south  through  the  inland  passage,  in  September,  1888, 
dredging  stations  were  made  in  Queen  Oharlotte  Sound,  off  the  southern  entrance  to 
Goletas  Channel,  depth  238  fathoms  (No.  2862) ;  and  in  the  Gulf  of  Georgia,  off  Fraser 
Biver,  depth  67  fathoms  (No.  2863). 

Black-cod. — ^Much  information  was  obtained  at  Victoria  respecting  the  black-cod 
and'the  attempts  made  to  establish  a  regular  fishery  for  this  highly  prized  species. 
Beferences  to  this  subject  will  be  found  in  the  several  reports  of  Capt.  Tanner  and  Mr. 
Alexander.  In  October,  1888,  the  schooner  Theresay  of  Victoria,  completed  a  success- 
fid  trip,  having  secured  about  3,000  of  these  fish,  many  of  which  weighed  from  20  to  25 
pounds  apiece.  They  were  taken  principally  in  a  depth  of  210  fathoms,  about  5  miles 
off  the  Queen  Charlotte  Islands,  trawl  lines  being  used  for  their  capture.  A  part  of 
the  cargo,  however,  was  purchased  from  the  Indians.  According  to  Mr.  Alexander, 
the  great  depth  at  which  these  fish  generally  live,  150  to  200  fathoms,  has  undoubtedly 
had  much  to  do  with  hindering  the  establishment  of  this  industry,  as  the  north- 
western coast  fishermen  had  never  been  obliged  to  go  beyond  a  depth  of  50  fathoms 
for  their  cod  and  halibut,  and  are  totally  unused  to  deep-water  fishing. 

In  June,  1889,  Mr.  Alexander  wrote  that  he  had  received  information  of  only  one 
trip  subsequent  to  that  mentioned  above  off  the  coast  of  the  Queen  Charlotte  Islands. 
The  fish  were  caught  in  the  vicinity  of  Gold  Harbor,  in  a  depth  of  250  fathoms.  He 
takes  exception  to  the  customary  manner  of  dressing  the  fish,  by  splitting  them  down 
the  back  and  leaving  the  head  and  backbone  attached,  which  he  thinks  causes  them 
to  rust  very  quickly,  and  considers  that  if  prepared  like  the  true  cod,  or  even  mess 
mackerel,  they  would  be  in  much  greater  demand. 
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WASHINGTON  AND  OREGON. 
GENERAL  GGNSIDERATIGNS. 

The  coasts  of  Washington  and  Oregon,  from  Gape  Flattery  to  the  Oalifoniia 
boandary  line,  have  a  total  length,  due  north  and  south,  of  about  383  nautical  miles, 
reaching,  therefore,  through  nearly  6^  degrees  of  latitude.  The  examination  of  this 
region  by  the  steamer  Albatross  was  begun  in  September,  1888,  and  was  continued  at 
intervals  until  in  October,  1889,  when  it  was  practically  completed.  Since  that  time, 
however,  some  additional  observations  have  been  made. 

As  in  the  Alaskan  region,  it  has  been  necessary  to  spend  most  time  in  determining 
the  contour  and  general  characteristics  of  the  bottom,  as  very  few  soundings  had 
previously  been  made  beyond  a  depth  of  50  fathoms,  and  only  comparatively  limited 
areas  in  more  shallow  water  had  been  surveyed.  The  regular  hydrographio  work  of 
the  Albatross  consisted  in  running  parallel  lines  of  soundings  seaward  from  the  coast, 
at  intervals  of  5  to  10  miles,  and  generally  into  depths  of  200  or  more  fathoms,  thus 
serving  to  develop  the  entire  width  gf  the  continental  platform  to  its  abrupt  outer 
edge.  As  the  bottom  fishing-grounds  are  mostly  confined  within  a  depth  of  100 
fathoms  and  rarely  extend  beyond  a  depth  of  200  fathoms,  the  survey  made  here  by 
the  Albatross  has  been  sufficiently  comprehensive  to  meet  all  the  requirements  of  the 
fishery  interests  in  that  respect,  although  in  some  places  more  detailed  examinations 
would  be  desirable.  Wherever  the  nature  of  the  bottom  or  previous  information 
indicated  the  occurrence  of  fishing-grounds,  the  sounding  stations  were  run  more 
closely  together,  and  the  amount  of  time  spent  in  determining  their  contours  and 
conditions  was  proportioned  to  their  importance. 

The  width  of  the  continental  platform  varies  considerably  at  different  places  along 
the  coast.  At  Cape  Flattery  the  100-fathom  line  is  40  miles  from  shore,  while  at  Gape 
Johnson,  26  miles  further  south,  it  is  distant  only  18  miles.  Off  Grays  .Harbor  the 
distance  is  30  miles;  off  Willapa  Bay,  20  miles ;  off  Gape  Disappointment,  at  the  mouth 
of  the  Golumbia  Biver,15  miles;  at  Tillamook  Bock,  Oregon,  27  miles,  and  at  Gai>e 
Lookout  11  miles.  From  this  point  the  platform  gradually  broadens  out,  attaining  a 
width  of  35  miles  off  the  Siuslaw  Biver,  in  the  region  of  Heceta  Bank,  immediately 
south  of  which  it  is  abruptly  constricted  to  about  14  miles,  becoming  reduced  to  7 
miles  at  Orford  Beef  and  12  miles  at  the  Galifornia  State  line. 

The  superficial  area  of  this  platform  within  the  100- fathom  line  has  been  estimated 
at  about  3,700  square  miles  for  the  coast  of  Washington  and  about  4,750  square  miles 
for  the  coast  of  Oregon. 

The  soundings  off  Gape  Flattery  were  irregular  and  suggest  the  existence  of 
submarine  ricTges  lying  parallel  with  the  coast.  A  very  elongate  crescent-shaped 
depression.  Having  depths  of  100  to  200  fathoms,  extends  southward  from  the  mouth 
of  the  Strait  of  Fuca  a  distance  of  some  20  or  more  miles,  being  distant  from  the 
coast  from  8  to  12  miles.  Thence  to  Taquina  Head,  Oregon,  the  slope  is  regular, 
except  in  the  region  of  the  rocky  bank  off  Grays  Harbor  and  Willapa  Bay,  where 
elevations  of  a  few  fathoms  were  found.  Below  Yaquina  Head  the  platform  attains 
its  greatest  width  south  of  Gax>e  Flattery^,  the  somewhat  triangular  area  which  occurs 
there  being  occupied  at  its  southwestern  extremity  by  Heceta  Bank.  Further  south 
the  soundings  are  regular,  but  the  depths  increase  more  rapidly  from  the  shore 
outward.    The  bottom  consists  generally  of  fine  sand  in  the  shallower  water,  changing 
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to  mud  fiBkrther  offshore,  although  sand  was  also  found  at  times  in  considerable  depths. 
On  the  fishing-banks  its  character  is  variable,  as  described  elsewhere. 

Dredging  and  fishing  trials  were  made  at  frequent  intervals  down  the  coast  as 
fiur  as  Orford  Beef,  Oiegon,  leaving  a  distance  of  about  48  miles  between  that  place 
and  the  State  line,  over  which  no  fishery  investigations  have  yet  been  made;  but  the 
continental  platform  is  there  very  narrow. 

There  are  very  few  defined  fishing-grounds  on  the  coasts  of  Washington  and 
Oregon,  and  those  which  occur  are  of  small  extent.  The  largest  and  most  important 
one  lies  about  11  miles  northwesterly  from  Gape  Flattery,  and  has  a  total  area  of 
about  1,100  square  miles.  Another,  covering  only  about  110  square  miles,  is  situated 
off  the  coast  between  Grays  Harbor  and  Willapa  Bay.  A  still  smaller  bank  or  rocky 
patch  is  located  about  19  miles  southwesterly  from  Taquina  Head;  its  area  has  been 
estimated  at  40  square  miles.  Heceta  Bank,  lying  off  the  Siuslaw  Biver,  is  next  in 
importance  to  Flattery  Bank,  having  an  extent  of  about  600  square  miles. 

The  small  extent  of  the  banks,  however,  does  not  indicate  a  scarcity  of  fishery 
resources,  as  fishes  of  excellent  food  quality  were  found  to  be  pretty  generally  dis- 
tributed over  the  surface  of  the  platform  throughout  a  large  part  of  the  region,  as 
described  further  on.  In  the  immediate  vicinity  of  exposed  rocks  lying  near  the  coast, 
which  are  inhabited  by  sea  lions,  fishes  were  noticed  to  be  rare  if  not  entirely  absent 
in  most  cases,  Orford  Beef,  however,  presenting  a  notable  exception  in  this  respect. 

The  halibut  and  the  true  cod  (Oadus  morrhua)  are  the  species  which  have  been 
most  eagerly  sought  for  by  the  fishermen  along  these  coasts,  but  no  traces  of  the 
latter  were  discovered  hy  the  Albatross.  The  halibut,  however,  ranges  as  far  south  as 
Monterey,  GaL,  although  it  has  nowhere  been  found  sufficiently  abundant  to  afford 
the  basis  for  a  special  fishery  except  on  Flattery  Bank.  Scattering  specimens  were 
taken  by  the  Albatross  off  Flattery  Bocks,  off  Tillamook  Bock,  and  on  Heceta  Bank, 
bat  the  resources  of  this  bank  have  not  yet  been  fully  tested.  The  species  has  also 
been  recorded  from  off  Gape  Mendocino.  The  fact  that  the  Indians  south  of  Gape 
Flattery  do  not  include  the  halibut  among  their  supplies  of  food  may  be  regarded  as 
additional  evidence  that  this  fish  will  not  be  found  in  any  numbers,  near  the  shore  at 
least,  within  this  region. 

Several  si)ecies  of  rockfish  {Seba^todes)  were  abundant  upon  the  banks  as  well  as 
ui>on  the  sandy  bottom  of  the  platform.  Flounders  were  taken  everywhere,  but  were 
most  plentiftd  between  depths  of  50  and  100  fathoms.  A  number  of  species  were 
discovered,  some  of  which  are  of  excellent  food  quality,  and  they  will  offer  strong 
inducements  for  the  introduction  of  beam-trawl  fishing  whenever  a  market  has  been 
established  for  them.  Gultus-cod  (Ophiodon  elongatus)  were  obtained  on  all  the  banks 
and  on  Orford  Beef.  Black-cod  {Anoplopoma  fimbria)  of  good  size  inhabit  the  deeper 
waters,  while  smaller  individuals,  together  with  the  ling  or  Pacific  whiting  {Merlucitis 
produetus)j  occur  in  moderate  depths.  Large  red  edibles  hrimps  were  also  frequently 
captured  in  the  beam  trawl ;  they  are  distributed  through  a  considerable  depth  of 
water. 

The  principal  obstacle  at  present  to  the  development  of  extensive  sea  fisheries  on 
the  outer  coast  of  Washington  and  the  coast  of  Oregon  is  the  lack  of  markets  for  dis- 
posing of  the  catch.  The  scarcity  of  good  harbors  is  also  a  very  serious  inconven- 
ience, and  as  those  which  do  exist  are  encumbered  with  bars,  they  can  be  entered  in 
bad  weather  only  with  much  difficulty.   Although  gales  are  of  rare  occurrence  during 
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the  summer,  still  the  coast  wiuds  blow  constantly  from  the  northward,  maintaining  a 
boisterous  sea  and  strong  currents.  During  the  winter  southeasterly  storms  are 
frequent. 

lA$t  of  the  more  almndani  food-ftehee  iakem  bjf  the  Albatroee  on  ike  ooaeU  of  WaehingUm  and  Oregon  with 

the  beam  trawl  and  hand  linee. 

[Prepared  by  Charles  H.  Townsend.] 


H\ppoglo99U9  hippogloaeue,  Halibut. 
Athereethee  atomioBf  Halibut-flounder. 
Mieroeiomus  pooi/foM,  Deep-sea  sole. 
Olffpiocephalue  foehiruif  Long-finned  sole. 
Ciihariohthye  eordidue,  Flounder. 
Hippoglcesoidee  jordanif  Flounder. 
Hippogloeeoides  exilie.  Flounder. 
Peettiehthye  melanoetictnef  Flounder. 
Parophrye  vetuluSf  Flounder. 
Uopeetta  ieoUpia,  Flounder. 
Lepidopsetta  bilineataf  Flounder. 
S^HUtodee  ruber^  Red  rockfish. 


Sebaatodee  pinniger,  Orange  rockfish. 

Sehastodee  flaviduSf  Yellow-tail  rockfish. 

Sebaetodes  ro$aceu»f  Rockfish. 

Sebastodes  elongatue,  Rockfish. 

S^aatodee  melanop»f  Rockfish. 

Sebaatodee  pandepinie,  Rockfish. 

Sebaatodea  nebuloaua,  Rockfish,  and  other  smaller 

species  of  the  same  genus. 
Anoplopoma  fimbriaf  Black-cod. 
Ophiodon  eUmgatuaf  Cultus-cod. 
Merludua  prodnctua,  Whiting. 
AUcrogadna  proximua,  Tomcod. 


Large  rays  and  skates,  of  several  edible  species,  were  common.  Anchovies  and 
smelts  were  taken  in  the  beam  trawl  when  u^ed  near  shore,  while  in  the  deeper  water 
beyond  the  margin  of  the  platform  theredfish  (Sebastolobus)  was  dredged  in  abundance. 
The  flesh  of  the  last-named  species  is  rather  soft,  but  edible. 

WASHINGTON. 

The  Straits  of  Juan  de  Fuca  andPuget  Sound, — Only  incidental  observations  have 
been  made  in  these  waters,  either  while  passing  through  or  while  in  port.  Brief 
accounts  of  the  fisheries  in  the  vicinity  of  Seattle,  Port  Townsend,  and  Victoria  will  be 
found  in  the  Fish  Commission  Report  and  Bulletin  for  1888  (F.  0.  7,  8, 16). 

The  beam  trawl  has  been  used  at  only  four  stations,  two  (Nos.  2864,  2865)  in  the 
extreme  eastern  part  of  the  straits,  and  two  (Nos.  3067  and  3068)  off  Dwamish  Head, 
near  the  city  of  Seattle.  The  former  trials  were  made  on  September  6, 1888,  in  depths 
of  40  and  48  fathoms,  but  no  fishes  of  economic  value  were  secured.  The  latter  were 
made  on  June  8, 1889,  in  depths  of  82  and  135  fathoms,  the  bottom  consisting  of  green 
mud.  Among  the  specimens  obtained  were  three  species  of  flounders,  hake,  skates, 
several  ratfisheS  {OhinuBra)^  shrimps,  starfishes,  and  sea-anemones,  but  not  many  of 
any  kind. 

In  the  evening  of  September  24,  1888,  the  halibut  trawl  was  set  off  Kaihsla  Point, 
outside  of  Neah  Bay,  the  inner  end  being  in  20,  the  outer  in  25  fathoms.  It  was 
allowed  to  remain  down  until  the  following  morning,  but  on  being  hauled  24  dogfish 
and  2  skates  comprised  the  entire  catch.  Halibut  and  blackcod  are  sometimes  taken 
in  close  proximity  to  Neah  Bay  earlier  in  the  season.  The  latter  species  is  never 
abundant  there,  but  during  some  years  it  is  sufficiently  common  in  the  spring  to 
ftimish  the  Indians  of  the  vicinity  with  a  considerable  supply  of  food.  On  October  19, 
following,  a  cod  trawl  was  set  for  half  an  hour  in  a  depth  of  101  fathoms,  off  Bace 
Island,  at  the  southeastern  end  of  Vancouver  Island,  for  the  purpose  of  discovering 
the  presence  of  beshowe,  or  black-cod,  which  had  been  reported  to  occur  there,  but 
only  dogfish  were  captured,  about  40  specimens  in  all. 
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Mr.  Alexander  states  that — 

There  are  i^few  fishermeii  about  Port  Townsend  and  Victoria  who  ftsh  for  halibut  and  dojrfiBh  the 
grater  part  of  the  year.  One  of  these,  Mr.  Isaac  Bakman,  with  whom  I  conversed,  stated  that  he  did 
not  think  that  halibut  were  ever  abundant  enough  in  the  Straits  of  Fuoa  to  warrant  vessels  of  large 
size  engaging  in  the  business.  In  April,  1888,  Mr.  Bakman  secured  in  different  parts  of  the  straits 
4,500  pounds  of  halibut,  for  which  he  received  from  2  to  3  cents  per  pound.  These  spring  fish  have 
been  very  scarce,  and  not  enough  have  been  caught  to  pay  expenses. 

During  the  winter  of  1888-89,  three  men  were  fishing  for  cod  in  Puget  Sound  with 
gill  nets  and  trawl  lines.  ISo  large  quantities  of  these  fish  were  caught,  but  many 
flounders  and  a  few  halibut  were  taken  on  the  trawls.  The  cod  are  obtained  in  all 
depths  from  5  fathoms  downwards,  the  deepest  water  in  which  gill  nets  have  been  set 
being  150  fathoms,  off  Quartermaster  Harbor,  near  the  head  of  Puget  Sound.  In  this 
region  both  the  Oadus  morrhua  and  the  cultus-cod  {Ophiodon  elongatus)  are  known 
under  the  name  of  cod. 

Flattery  Bank. — This  bank,  which  constitutes  one  of  the  most  important  fishing- 
grounds  on  the  Pacific  coast  south  of  British  Columbia,  is  located  to  the  northwest- 
ward of  Cape  Flattery,  on  the  northern  side  of  the  deep-water  area  (from  100  to  200 
fathoms)  at  the  entrance  to  the  Strait  of  Juan  de  Fuca.  It  is  mostly  confined  within 
the  50-fathom  curve  a^acent  to  the  coast  of  Vancouver  Island,  and  lies  directly  off 
the  entrance  to  Mtinat  Lake,  but  it  is  also  continuous  with  that  part  of  the  continental 
platform  inside  of  the  lOOfathom  curve  which  skirts  the  outer  coast  of  Washington, 
although  depths  of  nearly  100  fathoms  intervene.  Flattery  Bank  has  long  been 
resorted  to  by  the  Indians,  but,  while  large  quantities  of  halibut  and  of  other  fishes 
have  been  taken  from  it  in  times  past,  the  first  extensive  commercial  fishery  there  was 
att<empted  about  1888. 

As  the  hydrography  of  the  bank  had  previously  been  determined  with  sufficient 
accuracy  for  fishery  purposes,  the  investigations  of  the  Albatross  were  limited  for  the 
most  part  to  dredging  and  fishing  trials.  The  first  visit  was  paid  to  it  in  September, 
1888,  the  inquiries  being  begun  on  the  southeastern  part  of  the  bank,  nearest  Cape 
Flattery,  and  being  carried  thence  to  the  neighborhood  of  Barclay  Sound,  Vancouver 
Island.  The  second  and  last  examination  was  made  in  June,  1889.  The  entire  area 
of  the  bank  has  not  yet  been  surveyed  and  its  extreme  limits  are,  therefore,  still 
unknown.  The  depths  may  be  said  to  range  from  27  to  about  75  fathoms.  The  bottom 
varies  exceedingly  in  character,  consisting  of  rocks,  sand,  mud,  and  shells,  and  in  some 
places  being  very  rough  and  irregular.  It  supports  a  very  rich  fauna,  which  fits  it 
especially  as  a  feeding-ground  for  fishes. 

Capt.  Tanner  assigns  to  this  bank  a  total  areaof  about  1, 100  square  miles.  The  least 
depth  of  water,  27  fathoms,  was  found  at  its  southeastern  extremity,  11  miles  W.  by 
N.  (magnetic)  fix)m  Cape  Flattery  light-house.  Halibut  occur  roost  abundantly  on 
the  same  part  of  the  bank,  over  an  exceedingly  rough,  rocky  bottom,  having  an  area 
of  about  35  square  miles.  From  early  in  the  spring  until  the  middle  of  June  this 
species  can  be  obtained  on  Flattery  Bank  in  paying  quantities,  but  later  in  the  season 
dogfish  and  sharks  strike  in,  driving  a  majority  of  the  edible  fishes  away. 

The  dredging  and  fishing  trials  by  the  Albatross  were  as  follows: 

Three  dredging  stations  (2873  to  2875,  inclusive)  were  made  on  September  24, 1888, 
at  distances  of  10  to  12  miles  northwesterly  from  Cape  Flattery,  the  depths  ranging 
from  27  to  40  fathoms,  and  all  varieties  of  bottom  being  found.  The  first  trial  was 
with  the  beam  trawl  in  40  fathoms,  but  -it  caught  upon  the  bottom  and  was  badly 
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wrecked.  The  tangles  were  then  used  successively  in  depths  of  27  and  40  fiithoma, 
with  good  results.  A  trawl  line,  baited  with  salt  salmon  and  red  rockflsh)  was  set  for 
three  hours  in  about  the  same  position  on  rocky  bottom,  depth  40  fathoms,  the  catch 
consisting  of  4  halibut,  2  sharks,  4  red  rockAsh,  and  2  starfishes.  The  average  weight 
of  the  halibut  was  47|  pounds;  three  were  females  and  one  was  a  male;  thoy  were 
all  white.    It  is  said  that  gray  halibut  are  seldom  found  in  these  waters. 

On  September  25  work  was  continued  in  nearly  the  same  locality  as  on  the  ])revious 
day.  The  beam  trawl  was  cast  at  station  'No,  2876,  2  or  3  miles  northeasterly  IVom 
stations  2873  to  2875,  and  the  trawl  line,  baited  with  salmon,  red  rockAsh,  and  fresh 
halibut,  was  set  at  the  same  time.  The  depth  was  59  fathoms,  and  the  bottom  con- 
sisted of  black  sand  and  mud.  The  beam  trawl  dragged  but  a  few  yards,  when  it 
caught  on  a  rocky  patch,  parted  the  bridle  stops,  and  came  up  tail  first.  It  was,  how- 
ever, a  successful  haul,  and  many  specimens  were  found  in  the  net.  The  tangles  wore 
subsequently  hauled  over  the  same  ground  (station  2877)  with  good  results,  giving 
evidence  of  the  richness  of  the  bottom.  The  towing  net,  which  was  frequently  UMcd 
in  this  region,  however,  gave  very  little  evidence  of  surface  life.  The  halibut  trawl 
remained  on  the  bottom  three  hours,  and  the  catch  consisted  of  2  halibut,  1  red  rock* 
fish,  and  9  dogfish,  the  average  weight  of  the  halibut  being  55  pounds. 

On  the  afternoon  of  September  25  the  trawl  line  was  set  and  the  dredge  lowered 
in  66  fathoms,  gravel  and  pebbles  (station  2878),  S.  48^  W.,  16  miles  from  Cape  Heale 
light-house,  on  the  southern  side  of  the  entrance  to  Barclay  Sound,  Vancouver  Island. 
The  contents  of  the  dredge,  consisting  for  the  most  part  of  small  mollusks,  did  not 
bear  evidence  of  a  rich  bottom.  The  same  bait  was  used  upon  the  trawl  lino  as  in 
the  previous  trial,  and  the  capture  after  two  hours'  time  consisted  of  2  bla(*/k-co(],  15 
dogfish,  2  common  sharks,  and  2  ground  sharks.  Only  a  small  quantity  of  surface 
organisms  was  taken  in  the  tow  nets. 

Early  on  the  following  day  two  dredge  hauls  were  made  at  stations  2870  and  2880, 
27  miles  N.  79<^  W.  firom  Gape  Beale,  in  34  fathoms,  rocky  bottom,  with  about  the 
same  results  as  at  station  2878,  the  bottom  not  being  rich  so  fisir  as  the  contents  of  the 
dredge  indicated.  A  trial  with  the  halibut  trawl  in  the  same  locality,  lasting  about 
three  hours,  afforded  1  halibut  weighing  25  pounds,  2  sharks,  and  3  dogfish. 

At  station  2881,  in  the  same  neighborhood,  but  much  nearer  the  coast,  Gape  Beale 
bearing  S.  26^  E.,  distant  26  miles,  the  dredge  was  cast  in  24  fathoms,  on  a  rough 
bottom,  with  fine  gray  sand  in  places.  The  results  were  not  favorable  to  good  fishing. 
The  trawl  line  set  in  the  same  x>osition  took  1  halibut  weighing  15  pounds,  5  dogfish, 
1  shark,  and  1  skpte.  The  trawl,  when  it  came  up,  was  covered  with  ^^  slime,''  which  was 
contrary  to  expectations,  as  the  dredging  which  precede<l  it  indicated  dean  botti>m. 

September  27  and  28  were  spent  in  Barclay  Sound,  and  the  following  day  a  skate 
of  halibut  trawl  was  set  in  60  fiithoms  of  water,  sandy  and  rocky  bottom,  22  milen  S. 
U^  E.  from  Gape  Beale.  The  trawl  was  kept  down  about  two  hours,  with  the  result 
of  capturing  16  dogfish,  1  beshowe  or  black-cod,  1  cnitus-coil,  and  3  small  halibut* 
This  spot  would  probably  be  a  good  one  for  halibut  earlier  in  the  season,  before  the 
dogfish  set  in,  and  is  convenient  to  the  Straits  of  Fuca.  It  requires  examination  in 
the  spring  or  winter  to  determine  its  merits. 

On  June  14, 1889,  the  trawl  line  was  set  on  Flattery  Bank,  in  a  depth  of  31  fath- 
oms, Gape  Flattery  hearing  E.  by  S.  ^  S.  and  Gape  Beale  NW.  by  W.  Tlie  liottom 
consisted  of  gravel,  broken  shelhi,  and  rocks.    The  tide  was  ntnning  ebb,  bot  tuPt 
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strong,  and  a  dense  fog  prevailed.  The  trawl  was  left  down  about  three  hoars,  at  the 
end  of  which  time  the  following  iish  were  taken  from  the  hooks  :  8  halibut,  aver- 
aging 35  pounds  each;  10  red  rockfish,  averaging  10  pounds  ea«h ;  2  orange  rockfish; 
1  sea  trout;  1  cultus-cod,  weighing  19  pounds;  1  skate,  and  45  dogfish.  The  bottom 
was  so  rough  that  many  of  the  hooks  caught  upon  it  while  hauling,  and  toward  the 
end  the  ground  line  parted,  but  none  of  the  gear  was  lost.  One  small  halibut  and 
about  a  dozen  dogfish  were  caught  with  hand  lines  from  the  small  boats  tending  the 
trawl,  and  during  the  same  time  one  halibut  weighing  93  pounds  and  several  red  rock- 
fish  were  taken  by  the  same  means  from  the  deck  of  the  Albatross,  A  native  canoe 
with  four  Indians,  which  came  alongside  during  the  day,  contained  15  small  halibut 
which  had  been  captured  with  the  primitive  wooden  hooks. 

Barclay  Soujid,  Vancouver  Island, — On  September  26, 1888,  the  Albatross  anchored 
in  Barclay  Sound,  where  she  was  detained  by  fog  for  two  days,  enabling  the  natural- 
ists to  make  some  interesting  observations  upon  the  natural  history  of  the  region.  A 
rich  and  diversified  fauna  was  discovered,  and  many  specimens  were  collected.  There 
are  not  many  beaches  adapted  to  seining,  but  some  were  found  on  which  a  large 
variety  of  shore  fishes  was  obtained.  Salmon  were  seen  darting  about  in  every  direc- 
tion. They  are  said  to  be  very  plentiful  at  the  head  waters  of  the  sound,  where  they 
enter  the  creeks  and  inlets  to  spawn.  A  few  large  specimens  were  caught  by  trolling. 
A  cod  trawl,  baited  with  halibut  and  salmon,  was  also  set  one  evening  in  a  depth  of 
17  fathoms,  and  allowed  to  remain  down  over  night.  The  next  morning  28  dogfish 
and  1  red  rockfish  were  found  upon  the  hooks. 

Notes  on,  the  Halibut  Fishery. — The  following  notes  on  the  halibut  fisheries  located 
oflf  the  coast  of  Washington  or  tributary  to  its  ports  are  such  only  as  have  been 
furnished  tlirough  the  medium  of  the  Albatross^  and  are  here  given  to  illustrate  in  a 
practical  manner  the  resources  of  the  grounds.  For  further  information  on  the  same 
subject  reference  should  be  made  to  the  Bulletin  for  1888,  pp.  62-64,  and  the  Annual 
Report  for  1888,  pp.  260-266. 

Until  within  a  few  years  the  halibut  fisheries  of  Washington  have  been  almost 
exclusively  the  property  of  the  Indians  resident  upon  certain  portions  of  the  coast. 
Beginning  in  1888,  however,  strenuous  efforts  have  been  made  to  establish  an 
extensive  commercial  fishery,  the  final  outcome  of  which  is  still  to  be  decided. 
The  promoters  of  this  enterprise  have,  unfortunately,  encountered  many  obstacles  in 
the  matter  of  obtaining  ice  and  of  shipping  their  catch  to  market,  which,  tending  to 
restrict  their  operations,  has  prevented  a  thorough  testing  of  the  grounds;  and  yet, 
within  certain  limits,  good  results  have  already  been  accomplished. 

The  Indians  of  Neah  Bay  visit  Flattery  Bank  daily  during  the  halibut  season, 
whenever  the  weather  permits,  and  also  fish  on  less  important  grounds  closer  at  hand; 
they  bring  in  considerable  quantities  of  halibut,  cultus-cod,  and  red  rockfish;  herring, 
smelt,  and  squid,  as  well  as  halibut  and  red  rockfish,  are  used  as  bait. 

The  first  vessel  fishery  appears  to  have  been  started  in  1888  by  two  well-equipped 
schooners,  the  Mollie  Adams  and  the  Oscar  and  Hattie^  which  had  recently  arrived 
from  Gloucester,  Mass.  After  completing  a  successful  sealing  voyage  in  the  spring 
of  that  year,  the  Mollie  Adams  made  four  trips  in  quick  succession  to  Flattery  Bank, 
securing,  in  all,  145,000  pounds  of  halibut,  which  were  landed  at  Seattle.  The  stock 
amounted  to  $3,000,  the  crew  receiving  shares  of  $75  each.  The  expenses  were  high, 
however,  $15  per  ton  having  been  paid  for  ice  on  the  first  trip,  although  the  price  was 
subsequently  reduced  to  $8.    During  the  same  season  the  Oscar  and  Hattie  obtained 
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one  fare  of  50,000  pounds  of  halibut  on  Flattery  Bank;  the  fish  were  landed  at  Ta- 
coma.    But  little  or  nothing  was  realized  from  the  trip. 

In  the  fall  of  1888,  several  fishermen,  well  equipped  with  dories,  trawls,  etc.,  es- 
tablished  a  camp  in  the  vicinity  of  Neah  Bay,  and  fished  continuously  throughout 
the  following  winter  on  Flattery  Bank  and  directly  off  Cape  Flattery.  Mr.  Moor,  one 
of  the  members  of  this  party,  who  came  to  the  Pacific  coast  in  the  schooner  Mollie 
Adamsj  has  furnished  a  synopsis  of  the  winter  fishing.  They  first  set  trawls  on 
November  23,  1888,  and  from  that  date  up  to  January  7,  1889,  succeeded  in  landing 
2,076  pounds  of  halibut  and  244  x)ounds  of  cultus-cod.  The  average  weight  of  the 
halibut  was  37  pounds,  and  of  the  cultus-cod  24  pounds.  After  January  7  little  was 
done,  owing  to  the  scarcity  of  fish  and  bait  and  the  prevalence  of  stormy  weather. 
Mr.  Moor  does  not  think  it  advisable  to  send  vessels  to  Flattery  Bank  earlier  than 
the  1st  of  March  nor  later  than  the  1st  of  September.  He  thinks  that  halibut  are 
abundant  from  March  to  June,  but  they  do  not  occur  in  the  incredible  numbers  which 
have  been  reported  from  time  to  time. 

In  November,  1888,  Capt.  Silas  Calder,  then  of  the  Mollie  AdamSy  made  a  series 
of  trials  for  halibut  on  Flattery  Bank,  without,  however,  securiug  a  single  specimen. 
He  is  of  the  opinion  that  vessels  could  obtain  good  fares  during  a  few  months  of  each 
year,  and  might  find  the  business  profitable  if  there  were  a  market  for  the  catch. 

The  yacht  0.  Jff.  White,  of  San  Francisco,  chartered  in  the  fall  of  1888  by  Messrs. 
Louch  and  Johnson,  of  Seattle,  obtained  100,000  pounds  of  halibut  during  three  trips 
to  the  same  bank.  About  60,000  pounds  were  shipped  fresh  to  New  York,  the  re- 
mainder being  smoked. 

Several  interesting  trips  at  different  seasons  of  the  year  have  also  been  made 
farther  north  than  Flattery  Bank.  While  the  results  accomplished  in  that  direction 
are  not  sufficient  to  serve  as  a  basis  for  positive  conclusions  regarding  the  abundance 
of  halibut  in  the  places  visited,  which  undoubtedly  varies  at  different  times  of  the 
year,  they  are  at  least  suggestive  and  worthy  of  notice  in  this  connection. 

On  July  24, 1888,  the  Mollie  Adams  left  Seattle  with  the  object  of  testing  the 
iMffeiom  along  the  coast  of  British  Columbia.  Trials  were  ma<le  in  several  localities, 
but  few  halibut  were  captured  until  the  schooner  arrived  off'  the  southern  extremity 
of  the  Queen  Oharlotte  Islands,  where  they  were  found  in  greater  abundance  and  of 
larger  size  than  on  Flattery  Bank.  .  A  few  of  those  obtained  were  estimated  to  weigh 
over  300  pounds  apiece.  Fishing  was  carried  on  in  depths  of  only  30  to  45  fathoms, 
the  fish  taking  the  bait  so  rapidly  that  the  trawls  were  left  down  only  during  the  day 
time.  The  work  continued  until  September  8,  with  slight  intermissions  on  account 
of  stormy  weather.  About  half  the  halibut  secured  were  large  enough  for  fletching, 
the  remainder  being  used  as  bait  or  thrown  away.  The  total  fare  carried  to  Seattle 
amounted  to  150,000  pounds.  After  deducting  all  expenses  the  crew  received  $175 
each,  or  at  the  rate  of  $9  a  day  for  19  days'  fishing. 

On  January  3, 1889,  the  schooner  Oscar  and  Hattie  sailed  from  Port  Townsend  on 
a  similar  errand,  but  proceeded  directly  to  Sitka,  Alaska,  and  began  fishing  on  the 
inshore  grounds  adjacent  to  Baranof  Island,  where  halibut  had  been  rei>orted  as  very 
abundant.  Work  was  continued,  as  the  weather  permitted,  until  March  1,  but  not 
enough  fish  were  taken  to  keep  the  hooks  baited.  The  vessel  was  subsequently 
shifted  to  deeper  water  off  shore,  but  without  securing  any  better  success.  Early  in 
March  she  proceeded  down  the  coast,  fishing  until  June  1  in  the  neighborhood  of  the 
Queen  Charlotte  Islands,  Gape  Scott,  and  Hecate  Channel.    Halibut  were  more  com- 
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mon  iD  these  localities,  bnt  nowhere  abnndaiit,  and  it  was  often  necessary  to  shift 
position  twice  a  day.  A  fare  of  140,000  pounds  was  finally  aecured.  The  fish  aver- 
aged abont  65  [Htaixls  each  in  weight,  and  on  the  British  Columbian  coast  none  were 
captured  iu  greater  depths  than  4.^  fathoms.  Capt.  Calder,  of  the  Oscar,  and  Sattte, 
8tat«a  that  while  off  Sitka  be  euconntered  many  heavy  gales,  which  did  much  damage 
to  the  rigging  and  fisliiug  gear,  but  there  was  bo  snow  or  ice  to  contend  with,  as  would 
have  been  the  case  on  tlie  North  Atlantic  coast  at  the  same  season. 

The  schooner  Jtose  Oleaon,  of  Astoria,  chartered  by  parties  in  Port  Townsend, 
made  one  trip  to  the  vicinity  of  Gape  Scott,  at  the  northern  end  of  Vanconver  Islaud, 
beginning  the  cruise  during  the  first  part  of  April.  She  was  gone  five  weeks,  and 
obtained  a  fare  of  15,000  i>ounds. 

Cape  Flattery  to  Grays  Harbor. — The  hydrographic  examiDations  along  the  coast 
of  Wasbingtoii  were  begun  oil'  Cai>e  Flattery  on  September  19, 1888,  and  were  com- 
pleted iu  the  latitude  of  Columbia  Biver  on  the  13th  of  October  following.  Dredging 
and  fishing  trials  were  made  in  the  same  connection  and  also  at  subsequent  periods. 
Tlie  first  line  of  stations  was  commenced  in  82  fathoms,  10  miles  S.,  68°  W.,  from  Cape 
Flattery  Ugbt,  and  was  carried  65  miles  S.,  68°  W.,  soundings  being  made  at  intervals 
of  5  miles  to  develop  batiks  reported  to  exist  60  and  75  miles  from  the  cape.  The 
depths  were  irregular  for  30  miles,  then  increased  nniformly  to  768  fathoms  at  the 
former  and  1,239  fathoms  at  ttie  tatter  position.  The  occoirence  of  the  banks  in  the 
places  indicated  was  therefore  disproved. 

Three  dredgiugs,  all  with  the  beam  trawl,  were  made  in  the  vicinity  of  Flattery 
Bocka  and  between  there  and  Cape  Flattery  on  September  20  and  24, 1888.  The  first 
was  at  station  ^o.  2866,  19  miles  8.,  40°  W.,  from  Flattery  light-house,  171  fathoms, 
gray  sand;  the  second  at  station  2867, 17  miles  S.,  23°  W.,  f^m  Flattery  light,  37 
fathoms,  fine  sand;  the  third  at  station  2872,  8  miles  S.,  40°  W.,  fh>m  the  same  ligbtr 
house,  38  Ikthoms,  gray  sand. 

Near  station  2867  the  halibnt  trawl,  baited  with  salt  salmon,  was  set  at  3  p.  m. 
and  hauled  at  5  p.  m.,  securing  8  sharks,  2  dogfish,  and  1  halibut,  the  latter  weighing 
140  pounds  and  measuring  5  feet  9  inches  in  length.  A  few  hand  lines  were  also  tried 
in  the  same  locality,  1  red  rockfish  and  several  dogfish  being  taken  by  that  means. 
A  skate  of  haUbnt  trawl,  baited  with  salt  salmon  and  red  rockfish,  was  likewise  set  in 
the  position  of  dredging  station  2872,  but  only  2  sharks  and  1  starfish  were  obtained. 
In  the  spring  the  Indians  fish  for  halibut  in  this  locality,  but  no  satisfactoty  informa- 
laon  regarding  their  abundance  there  has  yet  been  obtained. 

On  September  21, 1888,  the  beam  trawl  was  used  at  station  No.  2868,  off  Cape 
Johnson,  and  station  No.  2869,  off  Destruction  Island,  in  depths  of  31  and  32  fathoms, 
respectively,  the  bottom  consisting  of  sand.  At  tbe  former  station  tomcod,  flounders, 
red  rockfish,  aud  1  black-cod  were  taken  in  the  beam  trawl.  A  trawl  line,  baited 
with  salt  salmon  and  clams,  was  set  in  the  same  position,  but  very  few  of  the  baits 
were  disturbed,  only  2  red  rockfish,  3  dogfish,  and  1  skate  being  captured.  Trial  lines 
from  the  deck  of  tbe  steamer  afforded  no  results. 

m..  ij...  :__  T  3  dredging  operations  were  conducted  off  this  part  of  the  coast, 
west  of  Destruction  Island,  in  depths  of  178  to  877  fathoms. 
x>rt«d  upon  by  Capt.  Tanner  as  follows: 

weBteBniedoffahoreimtil7:45a.m.,  on  Jaae28, 18S9,  when  the  t»wl  wu 
.  3069),  )rre«D  mnd.  A  heavy  weHterty  swell  ransed  the  ship  to  tnmble 
lifficolt  to  carry  on  oar  woik,  aud  finally  reaiilt«d  in  parting  the  bridle 
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stope,  caosing  the  net  to  come  np  tail  first,  and  practically  empty.  There  were,  however,  a  few  pen- 
natnlas,  starfish,  holotharians,  etc.,  adhering  to  the  net.  Four  more  hauls  Avere  made  during  the  day 
In  636,  685,  584,  and  477  fathoms  (stations  3070,  3071,  3072,  3073),  the  bottom  being  uniformly  of  green 
mnd.  The  wind  and  sea  increased  with  heavy  rain  squalls,  making  it  necessary  to  use  the  small  trawl 
the  latter  part  of  the  day,  the  weather  being  too  boisterous  to  handle  the  large  one  with  safety.  The 
results  were  very  satisfactory  and,  it  being  practically  new  ground,  many  unrecognised  specimeus 
were  taken  besides  others  that  were  familiar,  among  them  being  several  species  of  fiounderH,  deep, 
sea  sole,  deep-water  redfish  {Stbagtolobus),  red  rockfish,  macniri,  ehima^ras,  and  hagfish.  Among  the 
invertebrates  were  shrimp,  hermit-crabs,  annelids,  sea-urchins,  holothurians,  ophiuraus,  starfish,  sea- 
anemones,  crinoids,  pennatulas,  etc. 

The  weather  was  partially  overcast  on  the  29th,  with  moderate  winds  and  heavy  westerly  swells.' 
Three  hauls  of  the  trawl  were  made  in  877, 859,  and  178  fathoms  (stations  3074,  3075, 3076),  green  mud, 
with  excellent  results.  Among  the  fishes  recognized  were  the  deep-water  redtish,  flounders,  sole, 
red  rockfish,' and  a  single  specimen  of  black- cod  taken  in  859  fathoms,  the  greatest  depth  in  which 
they  have  been  found.  Among  the  Invertebrates  were  holothurians,  sea-urchins,  starfish,  ophiurans. 
sea-anemones,  pennatulas,  hermit-crabs,  shrimp,  annelids,  an  octopus,  etc.,  the  greatest  amount  of 
life  1>eing  found  in  about  200  fathoms. 

The  stations  occupied  on  the  28th  and  29th  extended  our  explorations  from  the  shore  to  877 
fathoms,  and  gave  ns  a  very  good  representation  of  the  marine  fauna  occupying  the  various  depths. 
A  notable  feature  in  the  hauls  made  during  the  trip  was  the  absence  of  mnd  in  the  trawl  net  when  it 
reached  the  surface,  although  soft  green  mud  was  reported  at  every  station.  This  would  seem  to 
indicate  that  the  bottom  was  composed  largely  of  very  fine  sand,  rather  than  mud,  or  at  least  the 
absence  of  clay.  A  few  whales  were  seen,  but  with  this  exception  no  surface  life  wjis  obwTved.  The 
black-footed  albatross  or  gony  and  an  occasional  petrel  were  the  only  birds  seen,  except  near  the 
land,  where  gulls  were  plentiful. 

Beam  trawl  statioDS  !N'o.  3343  (516  fathoms)  and  3344  (831  fathoms)  were  also  made 
in  the  same  region  as  the  above,  on  September  21, 1890. 

Grays  Harbor  to  the  Columbia  River. — A  report  of  Indian  origin  having  indicated 
the  existence  of  a  small  bank  off  the  coast  of  Washington  between  Grays  Harbor 
and  Willapa  Bay,  a  careful  examination  of  the  region  was  made  during  the  progress 
of  the  hydrographic  work  in  September  and  October,  1888.  Such  a  ban]^  was  discov- 
ered and  its  principal  features  have  been  defined ;  it  has  been  named  Willapa  Bank. 
It  is  about  20  miles  long,  northeast  and  southwest,  and  about  12  miles  in  extreme  width, 
having  a  total  area  of  about  110  square  miles.  Its  eastern  extremity,  on  which  there 
is  42  fathoms,  rocky  bottom,  lies  16  miles  southwest  (magnetic)  from  Point  Ghehalis, 
on  the  southern  side  of  the  entrance  to  Grays  Harbor,  and  23  miles  W.  by  S.  (magnetic) 
from  Toke  Point  light-house  at  the  northern  end  of  Willapa  Bay.  The  soundings  are 
quite  regular,  but  the  bottom  alternates  in  character  between  rocks,  gray  sand,  and 
mud.  The  dredgings  and  trials  for  fish  on  this  bank  proved  more  successful  than  any 
previously  made  south  of  Cape  Flattery,  and  there  is  little  doubt  that  at  the  proper 
season  good  fishing  would  be  found  in  this  locality. 

On  September  23, 1888,  the  beam  trawl  was  used  at  station  2870,  on  the  southern 
edge  of  the  bank,  in  58  fathoms,  rocky  bottom.  A  very  rich  fauna  was  discovered, 
black-cod,  red  rockfish,  tomcod,  and  shrimps  also  being  taken  by  this  means.  On  a 
trawl  line  set  in  the  same  position  10  red  rockfish,  2  black-cod,  and  4  sharks  were 
captured.  Three  red  rockfish  were  likewise  caught  with  hand  lines  from  the  ship  at 
the  same  time.  The  last-mentioned  species  was  the  most  abundant  one  at  this  season. 
Hand  lines  were  subsequently  tried  for  15  minutes  about  10^  miles  off  Cape  Shoal- 
water,  but  without  success.  On  the  same  day  station  2871,  with  the  beam  trawl,  was 
made  about  45  miles  off  the  entrance  to  Grays  Harbor,  in  a  depth  of  559  fathoms, 
brown  ooze,  with  the  result  of  obtaining  many  deep-water  forms. 
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The  investigatioDB  on  tbis  bank  were  reaumed  on  June  7, 1889,  tlie  day  being  spent 
in  dredging  and  fishing  triak.  Stations  3046, 3047,  and  3048,  iu  48  to  52  fatbome,  were 
made  with  the  beam  trawl,  the  bottom  consisting  of  rocks  in  some  places  and  in  others 
of  fine  gray  sand,  and  flounders,  tomeod,  and  shrimps  being  thus  secured.  A  trawl 
line  was  set  for  two  hours  at  the  last  utation,  one  end  being  in  52  fathoms,  tlie  other 
extending  in  to  GO  fathoms,  but  on  being  hauled  only  4  red  rockhsh,  4  dogfish,  2  skaten, 
and  several  starfish  were  found  upon  the  hooks.  The  tide  was  running  too  strong  to 
employ  hand  lines  saecessfoUy  from  the  small  boat,  bni  a  few  rockflsh  were  taken  by 
that  means  from  the  steamer. 

Beam-trawl  station  3049  was  in  43  fathoms,  fine  sandy  bottom,  about  13  miles  to 
the  sonthwestward  of  the  entrance  to  Willapa  Bay,  the  catch  comprising  flounders, 
tomeod,  and  shrimps,  as  on  the  bank  farther  north.  On  June  13, 1889,  the  beam  trawl 
(No.  3066)  was  again  used  about  7  miles  south  of  the  above  station  in  a  depth  of  65 
fathoms,  sand  and  mud,  flounders  and  skates  being  the  only  fishes  taken. 


Columbia  River. — ^The  fisheries  of  the  Columbia  River  have  been  discussed  in  the 
Fish  Commission  Eeport  and  Bulletin  for  1888  (F.  G.  7,  8, 16). 

Off  the  Columbia  River. — ^The  region  off  the  mouth  of  the  Columbia  River  was 
examined  chiefly  in  October,  1888.  On  the  13th  of  that  month  three  nearly  parallel 
lines  of  soundings  were  made  between  the  latitude  of  Cape  Disappointment  and  that 
of  Tillamook  Bock,  extending  ott'shore  distances  of  32  to  36  miles,  and  into  an 
extreme  depth  of  601  fathoms.  The  northernmost  line,  which  was  directly  off  the 
mouth  of  the  Oolnmbia  River,  showed  depths  two  or  three  times  greater  than  in  corre- 
sponding positions  on  adjacent  lines  7  or  8  miles  distant,  both  to  the  north  and  south, 
the  submarine  trough  thus  indicated  being  probably  the  ancient  bed  of  the  Coltun- 
bia  River.  Trials  were  made  with  the  beam  trawl  and  trawl  line  at  station  No.  2882, 
about  27  miles  off  the  mouth  of  the  river,  in  a  depth  of  68  fathoms,  gray  sandy  bot- 
tom. By  means  of  the  former  a  numberof  flounders,  red  rockfish,  and  blackcod  were 
secured,  but  only  1  black-cod  and  4  dogfish  were  taken  upon  the  latter.  Southwest 
of  Cape  Disappointment  station  3U65  was  occupied  on  June  13, 1889,  the  depth  being 
2?  fatlioms  and  the  bottom  consisting  of  fine  black  sand.  Flounders,  tomeod,  and 
shrimps  were  captured  iu  the  beam  trawl,  but  nothing  was  obtained  by  the  use  of 
hand  lines. 

The  existence  of  fishing-banks  from  50  to  60  miles  off  this  part  of  the  coast, 
which  had  been  reported  in  Astoria,  was  entirely  disproved  by  the  investigations  of 
the  Aibatroaa,  very  deep  water  occurring  in  the  positions  indicated.  It  is  possible  that 
this  rumor  had  its  origin  in  Heceta  Bank,  which,  however,  is  located  very  much 
farther  south. 

According  to  Capt  Tanner: 

The  Hen  tisherieB  off  the  Colambia  were  commenced  a  few  jenrs  since  with  a  Biuall  Bchooner, 

Cape  DiBappointment  and  Shoalwnter 
mer  Dolpiiin  was  built  and  made  40 
Inie.  Her  catch  was  fairly  good,  and 
mid  have  turned  out  protltably.  The 
era,  bake,  cod,  rock-cod,  and  halihnt. 
'tM  morrhua. 
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Of  nUamook  Rock.— Tins  rock  is  situated  off  Tillamook  Head,  aboat  16  or  17 
mfles  soath  of  the  month  of  the  Colambia  River.  As  halibut  had  beeu  reported  from 
the  adjacent  waters,  a  aireftd  examination  was  made  of  its  surroundings,  one  visit 
having  been  paid  to  the  region  in  October,  ISSS,  and  another  in  June,  ISSl).  On  the 
first  visit  the  bottom  was  tested  in  several  places  off  the  northern  side  of  the  rock,  in 
depths  of  29  to  30  fathoms,  by  means  of  the  dredge.  It  consisted  of  hard  gray  sand, 
but  only  a  comparatively  small  amount  of  life  was  obtained.  At  the  same  time  a  trawl 
line  was  set  near  the  can-buoy  off  the  northern  end  of  the  rock,  one  end  lying  in  18 
&thoms,  the  other  in  25  &thoins,  the  bottom  being  rooky.  The  totiU  catch  consisted 
of  only  7  dogfish.  This  experience,  together  with  the  results  of  subsequent  trials 
during  the  same  season,  showed  that^  in  the  fall,  the  coast  of  Oregon,  like  that  of 
Washington,  is  seriously  infested  with  sharks  and  dogfish,  which  greatly  interfere 
with  successful  fishing. 

Somewhiit  better  success  was  met  with  the  following  June,  when  the  Albatross 
proceeded  to  Tillamook  Hock  in  company  with  the  lighthouse  steamer  ManzaHit4i. 
Acting  upon  the  advice  of  the  conmiander  of  the  Manzanita^  the  trawl  line  was  set  so 
as  to  cover  as  much  as  possible  of  the  ground  from  which  the  capture  of  halibut  had 
been  reported,  one  end  being  placed  close  to  Tillamook  Bock  and  the  other  near  the 
shore  of  the  mainland.  After  remaining  down  two  hours,  the  catch  comprised  1  hali* 
but  weighing  25  pounds,  1  large  skate,  and  1  red  rockfish.  Hundreds  of  starfishes 
were  also  attached  to  the  hooks  and  proved  a  great  annoyance.  In  the  meantime 
the  Manzanita^  at  her  moorings  alongside  the  rock,  obtained  3  halibut  and  2  ground- 
sharks  by  means  of  hand  lines,  but  with  the  same  appliauces  only  a  few  red  rockfish 
were  taken  by  the  Albatross^  although  trials  were  made  in  numerous  places. 

Four  beam-trawl  stations  (Nos.  3060*^3063)  were  occupied  in  different  positions 
about  the  rock,  during  the  sa:ne  day,  in  depths  of  23  to  44  fathoms.  The  bottom 
consisted  of  mud  at  one  station  in  28  fathoms,  and  of  fine  sand  at  the  others.  Among 
the  specimens  secured  were  8  species  of  flounders,  hake,  tomcod,  sculpins,  shrimp, 
smelt,  crabs,  and  an  octopus. 

The  grounds  about  Tillamook  Bock  to  which  halibut  are  likely  to  resort  appear  to 
cover  a  very  limited  area,  which  may  be  regarded  as  suitable  for  boat  fishing  with 
hand  lines.  Scattering  halibut  wiU  probably  be  found  there  during  a  large  part  of 
the  year.  The  grounds  are  too  small,  however,  and  the  fish  too  scarce  to  offer  any 
inducements  for  vessel  fishiug  or  the  use  of  trawl  lines.  Many  of  the  so-called 
halibut  recorded  from  this  region  ai*e  said  to  be  a  very  different  kind  of  flatfish,  the 
Aiherestlies  stomias^  which  alio  goes  by  the  name  of  ^Hurbot"'  in  Astoria. 

Beam-trawl  station  Xo.  3064  was  about  9  miles  northwest  from  Tillamook  Bock, 
in  46  fathoms,  fine  gray  sand  and  gravel.  Although  the  same  character  of  bottom 
fauna  as  occurs  in  corresx)onding  depths  about  the  rock  was  discovered  in  this  position, 
trials  with  hand  lines  proved  entirely  unsuccessful. 

Off  Cape  Falcon. — Cape  Falcon,  or  False  Tillamook,  is  about  11  miles  south  of 
Tillamook  Head.  Several  soundings  were  made  in  the  vicinity  of  Falcon  Bock  on 
September  7, 1889,  and  hand  lines  wei'e  tried  in  the  same  connection.  A  fine  salmon 
and  2  orange  rockfish  were  the  only  specimens  taken.  The  work  was  continued  at 
short  intervals  down  the  coast,  but  the  ground  was  not  found  to  be  especially  produc- 
tive for  hook-and-line  fishing.  A  strong  tide  was  running  at  the  time  and  it  is  ik)s- 
sible  that  this  circumstance  may  partly  account  for  the  scarcity  of  fish,  as  is  known 
to  be  the  case  elsewhere.    On  many  of  the  spots  over  which  the  vessel  drifted  flounders 
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were  captured  on  the  hand  lines,  indicatingf  that  the  beam  trawl  could  be  uced 
successfully  in  this  region. 

At  station  3089,  about  5  miles  south  of  the  cape,  in  a  depth  of  20  fathoms,  fine 
gray  sand,  the  beam  trawl  brought  up  between  800  and  900  flounders,  besides  12 
tomcod  and  a  quantity  of  shrimps.  Eleven  orange  rockfish  and  2  flounders  were 
taken  with  hand  lines  in  the  same  locality.  The  beam  trawl  was  also  used  at  station 
3090,  about  8^  miles  southeasterly  from  the  cape,  in  a  depth  of  62  fathoms,  fine  gray 
sand.  The  catch  included  3  species  of  flounders,  rockfish,  whiting,  and  shrimps. 
Station  3345  was  in  a  depth  of  759  fathoms,  a  little  south  of  east  of  Cape  Falcon. 

Off  Cape  Meares. — In  approaching  this  cape,  which  lies  about  16  J  miles  south  of 
Gape  Falcon,  a  cast  of  the  beam  trawl  was  made  at  station  3091,  about  15  miles  west 
of  the  cape,  in  a  depth  of  87  fathoms,  green  mud.  Five  red  rockfish,  4  species  of 
flounders,  represented  by  about  100  specimens,  half  a  dozen  squid,  and  a  peck  of 
prawns  were  secured.  Station  3092,  also  with  the  beam  trawl,  was  about  4  miles  off 
the  cape,  in  the  same  direction,  depth  46  fathoms,  the  bottom  consisting  of  broken 
shells,  4  species  of  flounders  and  several  crabs  being  obtained.  By  the  use  of 
hand  lines,  1  red  rockfish  was  taken  in  the  same  position ;  14  red  rockfish  were  quickly 
captured  nearer  the  cape  in  a  depth  of  25  fathoms;  and  24  rockfish  of  several  species, 
together  with  1  cultus-cod,  were  secured  in  18  fathoms  in  the  vicinity  of  Arched  Bock, 
about  6^  miles  north  of  the  cape. 

A  series  of  trials  with  hand  lines  was  made  firom  the  dory  about  Three  Arch  Bocks, 
some  2  miles  south  of  Cax>e  Meares,  while  the  Albatross  was  employed  farther  offshore, 
but  although  the  work  was  conducted  with  as  much  thoroughness  as  the  time  per- 
mitted, the  fishermen  met  with  no  success.  The  first  trials  were  on  the  northern  side 
of  the  rocks,  but  after  shifting  to  the  southern  side,  the  cause  of  the  scarcity  of  life 
in  the  immediate  vicinity  of  the  rocks  was  apparently  discovered  in  the  abundance  of 
sea  lions,  hundreds  of  which  were  hauled  out  in  all  sheltered  places  where  they  could 
receive  the  warmth  of  the  sun's  rays. 

About  1 J  miles  southwesterly  from  these  rocks,  in  a  depth  of  21  fathoms,  rocky 
bottom,  1  red  rockfish  and  1  cultus-cod  were  taken  on  the  lines;  and  again,  3^  miles 
farther  south,  or  2§  miles  north  of  Gape  Lookout,  in  a  depth  of  18  fathoms,  sandy 
bottom,  1  flounder  was  taken  by  the^same  means. 

Beam-trawl  station  3346  was  west  of  Gape  Meares,  in  a  depth  of  786  fathoms. 

Off  Cape  Lookout — ^A  thorough  search  of  the  bottom  was  made  close  inshore  in 
the  vicinity  of  Gape  Lookout,  beginning  about  3  miles  north  of  the  cape  and  ending 
some  3  or  4  miles  south  of  it,  but,  although  the  hand  lines  were  tried  in  15  different 
l)ositions,  not  a  single  fish  was  taken.  About  2  miles  southwest  of  the  cape,  however, 
in  a  depth  of  39  fathoms,  2  orange  rockfish,  1  salmon,  and  1  flounder  were  secured. 
Beam  trawl  station  3093  was  about  4^  miles  west  of  the  cape,  in  a  depth  of  57  fathoms, 
fine  gray  sand,  but  only  negative  results  were  obtained  there  as  regards  the  capture 
of  fish,  either  in  the  net  or  with  the  hand  lines.  The  abundance  of  sea  lions  along 
the  coast  might  account  for  the  scarcity  of  fishes  in  close  proximity  to  the  shore,  but 
not  in  deex)er  water. 

Nestuggah  Bay  to  Siletz  Bay. — ^Attention  having  been  caUed  to  a  supposed  bank 
off  Nestuggah,  Oregon,  where  the  genuine  cod  was  reiK)rted  to  abound,  a  careful 
search  of  the  region  was  made  by  the  Albatross  in  the  early  part  of  September,  1889. 
It  was  said  to  be  located  about  10  miles  from  land  and  to  have  a  depth  of  12  fathoms. 
Soundings  made  at  frequent  intervals  oft'  the  bay,  and  for  some  distance  to  the  nortb 
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and  sonth,  showed  15  fathoms  about  1  mile  from  shore,  from  which  iK>iiit  the  depths 
increased  regularly  to  70  fathoms,  at  a  distance  of  8  to  10  miles,  or  in  the  position  of 
the  alleged  bank.  The  bottom  consisted  of  fine  gray  sand,  from  which  the  customary 
varieties  of  coast  fishes  were  obtained,  but  no  specimens  of  cod.  A  depth  of  12 
fathoms  will  be  found  nowhere  in  this  region  except  within  a  fraction  of  a  mile  of 
the  land  and  well  within  the  sound  of  the  surf. 

Thirteen  trials  with  hand  lines  were  made  between  Gape  Lookout  and  Siletz  Bay 
on  September  9, 1889,  with  the  result  of  finding  food-fishes  abundant  in  some  local- 
ities.  The  slight  depths  of  water  near  the  shore  and  the  generally  smooth  bottom 
render  fishing  easy,  and  it  may  be  regarded  as  comparatively  good.  The  tidal  cur- 
rents are  somewhat  strong  at  times,  but  not  sufficiently  so  as  to  greatly  inconven- 
ience operations.  Many  black-cod  were  taken  on  the  hand  lines  off  Nestuggah  Bay 
and  off  Cascade  Head,  the  other  fishes  consisting  mainly  of  different  varieties  of 
rockfish,  \vith  an  occasional  flounder.  The  black-cod  from  the^e  shallow  waters  are 
smaller  and  are  also  said  to  have  a  poorer  flavor  than  those  obtained  from  the  deeper 
waters  offshore  and  farther  north. 

The  beam  trawl  was  used  at  station  30.59  (June  9, 1889),  about  8  miles  off  Siletz 
Bay,  depth  77  fathoms,  muddy  bottom;  and  at  station  3347  (September  22, 1889),  off 
Nestuggah  Bay,  in  a  depth  of  345  fathoms,  muddy  bottom.  In  the  former  haul  many 
flounders  were  secured,  and  also  one  herring  and  several  specimens  of  Octopus, 

Off  Yaquina  Head. — ^Investigations  were  conducted  in  the  vicinity  of  Yaquina 
Head  (latitude  44^  40'  N.)  in  June,  August,  and  September,  1889.  Leaving  Heceta 
Bank  at  dark  on  June  8, 1889,  a  line  of  soundings  was  run  to  Yaquina  Head,  develop- 
ing a  maximum  depth  of  78  fathoms.  Early  the  next  morning  the  beam  trawl  was 
hauled  twice  (stations  3055,  3056)  in  a  depth  of  28  fathoms,  fine  gray  sand,  about  3 
miles  west  (magnetic)  from  Yaquina  Head,  taking  an  abundance  of  several  species  of 
flounders,  besides  crabs  and  shrimps.  Trials  with  hand  lines  in  the  same  position 
gave  negative  results,  but  the  wind  was  blowing  fresh  at  the  time,  causing  the  small 
boat  to  pitch  about  considerably,  and  possibly  being  accountable  for  the  x>oor  fishing. 

A  station  (No.  3057)  wa^  then  occupied  13  miles  from  the  head  in  the  same  direc- 
tion, depth  43  fathoms,  coarse  gray  sand.  Large  numbers  of  flounders,  red  rockfish 
and  shrimps  were  taken  in  the  beam  trawl,  and  20  orange  rockfish  on  the  hand 
lines.  Specimens  of  rockfish  weighing  7  and  8*pounds  apiece  were  fairly  abundant. 
The  wind  and  sea  having  greatly  increased  during  the  morning,  the  Albatross  ran  in 
and  anchored  under  the  head,  a  boat  party  being  sent  out  to  examine  the  shore  to  the 
leeward  of  the  rocks.  They  met  with  no  success,  however,  and  fishing  from  the 
steamer  also  proved  a  failure. 

In  the  afternoon  of  the  same  day  the  beam  trawl  was  used  at  station  No.  3058, 
13^  miles  northwesterly  from  Yaquina  Head,  and  4  miles  offshore,  in  a  depth  of  38 
fathoms,  coarse  gray  sand  and  shells.  Several  species  of  flounders  were  taken  in  the 
beam  trawl,  but  nothing  was  secured  by  means  of  hand  lines. 

On  August  30, 1889,  while  proceeding  down  the  coast,  a  trial  with  hand  lines  was 
made  in  a  depth  of  28  fathoms,  fine  gray  sand,  about  12  miles  southwest  of  Yaquina 
Head,  and  5^  miles  in  the  same  general  direction  from  the  mouth  of  Yaquina  Bay. 
The  only  fishes  obtained  were  one  red  rockfish  and  two  ling  or  whiting  {Merlucius 
productus).  The  wind  at  this  time  was  blowing  fresh,  however,  causing  the  ship  to 
drift  rapidly,  and  making  it  difficult  to  keep  the  lines  on  the  bottom. 
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The  vessel  returned  to  the  Bame  region  on  September  3, 1889,  and  continued  the 
investigations  to  the  southwest  of  Yaquina  Head  at  varying  distances  from  the  land. 
In  addition  to  four  hauls  made  with  the  beam  trawl,  hand-line  fishing  was  carried  on 
in  very  many  places.  An  exception  to  the  customary  smooth,  sandy  bottom  was 
discovered  in  a  small  bank  or  rocky  patch  lying  SSW.  i  W.  (magnetic),  19  miles 
from  the  head,  and  almost  directly  off  the  entrance  to  Alseya  Bay,  from  which  it  is 
distant  about  14^  miles.  It  has  been  designated  as  Yaquina  Bank.  The  center  of 
the  ground,  so  far  as  it  has  been  surveyed,  is  in  about  latitude  44°  27'  30"  N.,  longi- 
tude 124^  25'  W.  It  covers  an  area  of  about  40  square  miles,  the  least  depth  discov- 
ered being  42  fathoms,  and  the  bottom  being  composed  of  clay  and  mud,  with  frequent 
rocky  or  stony  patches.  Several  specimens  of  the  rock  were  brought  up  in  the  beam 
trawl.  They  consisted  of  waterworn  bowlders  of  blue  limestone,  weighing  from  50  to 
200  pounds  apiece,  and  evidently  belonged  to  a  drift  deposit.  Their  surfaces  were 
honeycombed  by  boring  animals,  and  they  were  thickly  covered  with  living  organisms, 
including  small  cup  corals,  sponges,  brachiopods,  mollusks,  annelids,  ophiurans,  etc. 
Dredging  stations  Kos.  3087  and  3088  were  on  this  bank,  and  trials  with  hand  lines 
were  also  made,  resulting  in  the  capture  of  orange  rockfish  and  flounders,  but  the 
prevalence  of  stormy  weather  prevented  entirely  satisfactory  results.  The  various 
species  of  rockfish  will  doubtless  be  found  here  in  great  abundance. 

At  different  positions  between  the  bank  and  Yaquina  Head,  the  bottom,  in  depths 
of  28  to  46  fathoms,  consisted  generally  of  fine  sand,  from  which  many  black-cod  and 
orange  rockfish,  and  a  few  specimens  of  whiting,  flounders,  etc.,  were  secured.  Floun- 
ders and  prawns  were  taken  in  the  beam  trawl  at  stations  3085  and  3086,  in  dei>tibs  of 
42  and  46  fathoms,  respectively,  the  former  being  about  14  the  latter  about  II  miles 
southwesterly  from  the  head.  Thirty-seven  specimens  of  black-cod  were  obtained 
during  a  single  drift,  in  a  depth  of  44  fathoms,  about  8  miles  SW.  i  S.  from  the 
head.  The  best  fishing- grounds  inside  of  the  bank  were  found  at  distances  of  6  to  8 
miles  ofishore. 

Oape  Perpetua  to  Umpqtia  River. — On  September  2, 1889,  the  beam  trawl  was  cast 
in  46  fathoms,  fine  gray  sand,  at  station  3084  (latitude  44°  12'  31"  1^.,  longitude  124o 
19'  W.),  about  15  miles  southwesterly  from  Gape  Perpetua,  securing  many  flounders. 
By  means  of  hand  lines,  10  black-cod  and  9  whiting  were  obtained  in  the  same  position, 
in  the  course  of  45  minutes.  Between  this  locality  and  Gape  Perpetua,  and  to  the 
northward  of  the  cape  as  far  as  latitude  44<^  20',  the  hand  lines  were  frequently 
employed  in  depths  of  12  to  31  fathoms,  and  generally  with  good  results,  the  catch  con- 
sisting of  red  rockfish,  black-cod,  whiting,  and  flounders.  One  trial  of  45  minutes  in 
a  depth  of  31  fathoms  yielded  24  whiting,  14  rockfish,  and  2  flounders  Specimens  of 
the  whiting  were  eaten  by  the  mess  and  they  were  pronounced  to  be  of  as  good  quality 
as  the  red  rockfish.  The  region  about  Gape  Perpetua  affords  good  advantages  for 
small-boat  fishing,  the  depths  being  slight  and  the  bottom  smooth.  About  600  pounds 
of  edible  fish  were  obtained  by  the  Albatross  on  the  trials  made  during  this  day, 

A  single  trial  with  the  hand  lines  in  29  fathoms,  off  Heceta  Head,  on  August  31, 
1889,  was  entirely  unsuccessfril. 

On  September  10, 1889,  several  orange  rockfish  were  taken  on  the  hand  lines  north- 
westerly from  the  mouth  of  the  Siuslaw  River  (latitude  44^  N.),  at  distances  of  3  and 
11  miles  from  land,  in  depths  of  30  and  42  fathoms,  fine  sand  bottom.  Beam-trawl 
stations  3081  and  3083  were  also  made  ofl'  this  river  on  September  1  and  2,  in  depths  of 
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61  and  32  fathoms,  respectively.  An  abundance  of  fishes,  including  several  species 
of  flounders  and  of  rockfish,  2  black-cod,  and  a  quantity  of  crabs  and  shrimps,  were 
secured  at  the  former,  and  many  flounders  at  the  latter.  Nine  red  rockflsh  and  2 
whiting  were  captured  with  hand  lines  in  the  last  position. 

Two  and  two-thirds  miles  oft'  the  Siuslaw  Biver,  in  a  depth  of  18  fathoms,  fine 
gray  sand,  52  black  rockfish  (Sebdstodes  melanops)  were  taken  with  hai\d  lines,  on  the 
latter  date,  in  a  trial  lasting  one  hour.  In  24  fathoms,  yellow  sand  bottom,  about  1^ 
miles  farther  north,  the  catch  consisted  of  5  black-cod  and  8  orange  rockfish.  This 
locality  is  very  favorable  for  hand-line  fishing,  large  captures  being  possible  in  com- 
paratively shallow  water  and  in  close  proximity  to  the  shore. 

Beam  trawl  station  3082,  on  September  2,  was  located  4  miles  from  land,  directly 
oft  the  mouth  of  Ten  Mile  Greek  which  drains  Tsilt(*x)OS  Lake,  in  latitude  43^  52'  N., 
43  fathoms,  fine  gray  sand.  Several  flounders  were  taken  in  the  net,  but  nothing  was 
caught  on  hand  lines  used  in  the  same  connection. 

Several  trials  were  made  with  hand  lines,  on  September  10,  between  the  latitude 
of  Siuslaw  Biver  and  that  of  Umpqua  Biver,  with  the  following  results :  In  13  fathoms, 
just  to  the  north  of  Ten  Mile  Greek,  nothing;  in  36  fathoms,  about  2^  miles  off  Tak- 
henitch  Greek,  1  red  rockfish;  in  13  fathoms,  immediately  south  of  the  mouth  of  this  j 

creek,  nothing;  in  28  fathoms,  about  2^  miles  northwesterly  from  the  mouth  of  Umpqua  | 

Biver,  27  red  rockfish ;  about  2^  miles  directly  west  of  the  mouth  of  the  same  river,  1 
red  rockfish.    The  duration  of  these  trials  was  from  8  to  30  minutes  each.  | 

Heceta  Bank, — Oft  Gascade  Head,  a  short  distance  north  of  the  parallel  of  46°  ! 

N.  latitude,  the  100-fathom  curve  is  distant  only  about  13  miles  from  shore,  but  south- 
ward from  this  point  the  platform  broadens  regularly,  attaining  a  width  of  35  miles 
in  latitude  44^  N.  A  few  miles  farther  south,  however,  it  is  abruptly  consti*icted  to  a 
width  of  18  or  19  miles.  The  southwestern  part  of  this  elongated  triangular  nrea  is  v. 
occupied  by  Heceta  Bank,  the  only  important  distinctive  offshore  fishing-ground  on 
the  coast  of  Oregon.  Its  southern  and  western  borders  are  defined  by  the  abrupt 
sloping  margins  of  the  platform,  but  on  the  northern  and  eastern  sides  the  bank  is 
practically  continuous  with  the  general  surface  of  the  platform,  and  in  those  direc- 
tions its  precise  limits  have  not  yet  been  determined.  The  total  area  of  the  bank 
probably  does  not  exceed  300  square  miles.  The  depths  range  from  41  to  95  or  more 
fathoms,  and  in  some  places  they  vary  abruptly.  Two  small  areas  with  depths 
between  41  and  46  fathoms  occur  on  the  extreme  southwestern  part  of  the  bank,  but 
as  a  rule  the  depths  exceed  55  fathoms.  A  considerable  part  of  the  bank  has  a  rocky 
bottom,  alternating  with  patches  of  clay,  pebbles,  and  gravel,  but  sand  and  mud  are 
also  found  in  places.  Halibut  occur  on  this  ground,  but  they  are  not  known  to  be 
abundant. 

Heceta  Bank  was  visited  by  the  Albatross  on  October  19, 1888,  June  8, 1889,  and 
September  1, 1889,  and  its  contour  and  principal  characteristics  have  been  pretty  well 
determined.  Ten  dredging  stations  have  been  occupied  in  depths  of  41  to  68  fath- 
oms, but  owing  to  the  very  rough  character  of  the  bottom  the  beam  trawl  was  seldom 
used  successfully,  most  reliance  being  placed  upon  the  dredge  and  tangles,  especially 
the  latter,  for  obtaining  specimens  of  the  bottom  life.  A  very  rich  fauna  was  dis- 
covered, fully  equal  to  that  of  Flattery  Bank,  the  large  collection  of  invertebrates 
secured  containing  a  great  diversity  of  forms,  among  which  were  gorgonian,  hydroid, 
and  actinian  corals,  sponges,  comatulse,  ophiurans,  starfishes,  sea-urchins,  bryozoans, 
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ascidians,  etc.  In  this  respect  the  region  presents  every  requisite  for  an  excellent 
fishing-bank,  which  it  will  undoabtedly  prove  to  be  when  it  has  been  more  thoroughly 
developed. 

Fishing  operations  were  actively  carried  on  during  each  visit,  by  means  of  the 
beam  trawl  where  possible,  and  with  trawl  lines  and  hand  lines,  the  latter  being  gen- 
erally employ^  and  with  the  best  success.  The  variety  of  food-fishes  obtained  was 
quite  large,  including  halibut,  black-cod,  cultus-cod,  sea  trout,  whiting,  red  rockfish, 
and  several  other  species  of  the  latter  group. 

On  October  19, 1888,  the  catch  was  small,  containing  only  1  halibut,  weighing 
10^  pounds,  in  addition  to  several  specimens  of  rockfish  and  black-cod,  1  shark  and 
1  dogfish.  Stations  2886,  2887,  2888,  2889,  and  2890  were  made  on  this  day,  the  last 
one  being  off  the  southern  end  of  the  bank,  in  a  depth  of  277  fathoms. 

During  the  morning  of  June  8, 1889,  a  trawl  line  baited  with  fresh  rockfish  and  salt 
herring  was  set  for  something  over  two  hours  in  the  position  of  stations  3050, 3051,  and 
3052,  46  to  48  fathoms,  rough  rocky  bottom,  the  tide  running  strongly  ebb  toward  the 
southeast.  Eleven  red  rockfish,  Iprange  rockfish  and  1  sea  trout  were  taken  by  this 
means,  while  with  hand  lines  ftom  the  ship  the  catch  was  much  larger,  consisting  of 
26  red  rockfish,  2  orange  rockfish,  4  yellow-tails,  and  1  cultus-cod.  In  the  afternoon  of 
the  same  day  three  small  boats  were  lowered  to  test  the  bottom  with  hand  lines  in  as 
many  places  at  the  same  time.  They  were  anchored  within  half  a  mile  of  each  other, 
in  a  depth  of  about  43  fathoms,  and  at  the  end  of  an  hour  had  secured  22  red  rockfish, 
weighing  192  pounds.  Twelve  additional  specimens  were  captured  from  the  deck  of 
the  Albatross  during  the  same  interval  with  the  aid  of  only  three  lines.  Just  before 
sunset,  a  trial  with  11  lines  was  made  at  station  3054,  depth  53  fathoms,  rocky  bottom, 
on  the  northern  part  of  the  bank,  but  only  1  yellow-tail  was  caught.  The  trials  made 
during  this  day  seemed  to  indicate  that  better  results  could  be  obtained  with  the  hand 
lines  by  drifting  than  by  anchoring,  the  fish  apparently  congregating  on  detached 
rocky  spots.  Good  fishing  would  continue  for  a  time  and  then  suddenly  cease,  making 
it  necessary  to  seek  a  new  ground. 

September  1, 1889,  was  a  clear  day  with  comparatively  smooth  sea,  and  thereby 
offered  an  excellent  opportunity  for  continuing  the  work.  Much  time  was  spent  in 
attempting  to  determine  the  area  of  the  shoaler  part  of  the  bank,  between  depths  of 
41  and  50  fathoms.  It  was  found  to  be  very  limited.  The  beam  trawl  and  tangles 
were  used  successfully  at  stations  3078  and  3079,  the  former  in  68  fathoms,  muddy 
bottom,  the  latter  in  55  fathoms,  rocky  bottom.  Hand-line  fishing  was  carried  on  at 
different  times  during  the  day,  both  from  the  ship  and  from  small  boats,  with  varying 
results,  only  a  few  fish  being  taken  in  some  places,  while  at  others,  often  close  at  hand, 
the  catch  would  be  large.  The  best  success  was  met  with  in  52  fathoms,  rocky  bottom, 
where  24  specimens  of  the  red  and  orange  rockfish  (Selmstodes  ruber  and  pinniger)  were 
obtained. 

The  only  halibut  taken  by  the  Albatross  on  Heceta  Bank  was  captured  in  the  fall 
of  1888,  and  weighed  10^  pounds.  Mr.  Alexander  states,  however,  that  the  schooner 
George  H.  Glumcey  of  Portland,  Oregon,  anchored  on  the  southern  part  of  this  bank  in 
the  evening  of  August  7, 1889,  and  in  the  course  of  a  short  time  had  captured  several 
smaU  individuals  of  this  species.  On  a  trawl  line  set  over  night  the  heads  of  11  halibut 
were  found  the  next  morning,  the  bodies,  apparently,  having  been  destroyed  by  sharks 
and  dogfish.  The  trip  was  finally  abandoned  owing  to  the  annoyance  caused  by  these 
pests.    Further  investigations  are  required  to  determine  the  value  of  Heceta  Bank  for 
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halibut  fishing,  bat  the  observations  thus  far  made  are  not  encouraging  in  that  respect. 
The  abundance  of  several  other  species,  however,  especially  of  the  red  rockfish,  will 
furnish  sufficient  inducement  to  fishing  vessels,  whenever  they  can  be  assured  of  a 
ready  market  for  their  catch.  The  use  of  the  beam  trawl  and  of  trawl  lines  on  the 
rougher  parts  of  the  bank  is  impracticable,  hand  lines  being  most  serviceable  in  such 
localities. 

Inside  of  Heceta-  Bank. — Aft«r  leaving  Heceta  Bank  on  September  1, 1889,  the 
investigations  with  the  beam  trawl  were  extended  to  the  muddy  and  sandy  bottom 
lying  between  there  and  the  mainland.  Station  No.  3080  was  made  a  few  miles  to  the 
eastward  of  the  bank,  in  a  depth  of  93  fathoms,  green  mud,  and  disclosed  a  great 
wealth  of  fish  life,  the  catch  including  about  100  flounders,  representing  several 
species,  many  rockfish,  1  black-cod,  and  1  cultus-cod.  Station  No.  3081  was  still  nearer 
to  the  land,  in  about  the  same  latitude,  the  depth  being  61  fathoms,  and  the  bottom 
consisting  of  green  mud  and  sand.  In  this  position  200  flounders  were  captured, 
besides  an  abundance  of  several  other  species.  As  the  duration  of  these  hauls  did  not 
exceed  20  minutes  each,  the  value  of  this  region  as  a  beam-trawl  fishing-ground  must  be 
conceded. 

Umpqua  River  to  Cape  Blanco. — ^The  observations  were  carried  southward  from 
the  ITmpqua  River  on  September  12,  1889.  Four  miles  south  of  the  river,  in  a  depth 
of  53  fathoms,  3  orange  and  1  black  rockfish  were  taken  on  the  hand  lines  in  the  course 
of  15  minutes.  A  second  trial,  about  3  miles  farther  south,  in  a  depth  of  40  fathoms 
and  lasting  25  minutes,  afforded  22  orange  rockfish.  From  this  point,  however,  to  the 
Ooquille  Biver,  a  distance  of  28  miles,  no  fishes  of  any  kind  were  captured,  although 
stations  were  made  in  8  different  places.  In  25  fathoms,  rocky  bottom,  directly  off 
the  mouth  of  the  Coquille  Biver,  1  orange  rockfish  and  1  cultus-cod  were'secured;  but 
from  here  to  Gape  Blanco  all  of  the  fishing  trials  again  proved  unsuccessful.  Dredging 
station  No.  3094  was  in  this  region,  about  11^  miles  south  of  Coquille  Point,  depth  35 
fathoms. 

Orford  Reef. — The  fishery  investigations  on  the  coast  of  Oregon  terminated  at 
Orford  Beef  on  September  12, 1889,  although  the  hydrographic  observations  were  con- 
tinued to  the  California  State  line.  Beaching  the  vicinity  of  the  reef  during  the  after- 
noon, Mr.  Alexander  was  detailed  to  examine  the  shallow  waters  in  one  of  the  small 
boats,  while  the  Albatross  worked  farther  off  shore.  Only  2  dredging  stations,  Nos. 
3095  and  3096,  were  made  here,  both  with  the  tangles.  They  were  located  just  to  the 
south  and  southeastward  of  the  reef,  in  depths  of  33  and  42  fathoms,  the  bottom 
being  very  rich  in  animal  life. 

The  exposed  part  of  Orford  Beef  consists  of  several  very  rough  ridges  which  rise 
abruptly  from  the  sea.  They  are  covered  in  places  with  sea  lions,  but,  notwithstand- 
ing this  fact  the  surrounding  waters  contain  an  abundance  of  food-fishes  of  several 
varieties.  By  far  the  best  fishing  was  obtained  on  the  south  side  of  the  reef,  in  6  to 
8  fathoms,  hard  and  very  irregular  bottom.  As  it  generally  proved  very  difficult  to 
release  the  anchor,  it  was  found  most  expedient  to  lay  to  and  drift  with  the  wind  and 
tide,  although  there  was  constant  danger  of  losing  the  hooks  and  leads  by  their  catch- 
ing upon  the  rocks.  A  very  large  and  interesting  assortment  of  fishes  was  collected, 
including  red  and  orange  rockfish,  vermilion  rockfish  {Sebastodes  miniatus),  cultus-cod, 
one  black-cod,  and  several  large  sculpins.  The  cultus-cod  were  especially  abundant. 
Equal  success  was  obtained  by  the  use  of  hand  lines  from  the  ship  south  and  west  of 
the  reef. 
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CALIFORNIA. 
NORTHERN  BOUNDARY  LINE  TO  POINT  BETES. 

Boundary  line  to  Point  Arena. — On  October  12  to  14,  1889,  the  investigations 
which  had  previously  been  condactedon  the  coast  of  Oregon  were  continaed  down  the 
coast  of  California  as  far  as  Cape  Mendocino.  Operations,  however,  were  entirely 
restricted  to  sounding,  with  the  object  of  defining  the  contour  of  the  bottom  on  the 
continental  platform  from  the  shore  line  into  depths  of  about  200  fathoms.  In  Sep- 
tember, 1890,  on  the  return  trip  from  Alaska  to  San  Francisco,  the  sounding  work 
was  resumed  oft'  Cape  Mendocino  and  was  carried  thence  southward  as  far  as  Point 
Arena.  A  line  of  five  stations  with  the  beam  trawl  (Nos.  3348^3^2),  begun  off*  Point 
Arena,  in  a  depth  of  455  fathoms,  was  extended  inshore  just  to  the  north  of  this  point, 
but  no  trials  either  with  hand  lines  or  trawl  lines  were  made  within  these  limits. 

The  continental  platform  is  relatively  narrow  along  this  entire  stretch  of  coast. 
Off  Point  St.  George,  near  Crescent  City,  it  has  a  width,  within  the  200fathom  curve, 
of  about  9  miles.  Off  Klamath  River  this  width  increases  to  17  miles,  but  it  becomes 
reduced  again  to  8  miles  at  Trinidad  Head,  and  is  very  much  less  at  Cape  Mendocino. 
In  the  vicinity  of  Point  Arena  the  platform  attains  a  maximum  width  of  10  to  12 
miles.  There  are  no  fishing-banks,  properly  so  called,  in  any  part  of  this  region,  but 
the  usual  coast  fishes  will  undoubtedly  be  found  in  spots  along  the  shore.  The  beam 
trawl  may  be  used  in  the  neighborhood  of  Point  Arena,  but  there  are  some  rocky 
places  to  be  avoided.  The  captain  of  the  steam  fishing  schooner  George  H.  Ckancej  of 
Portland,  Oregon,  reports  the  capture  of  several  halibut  close  to  C3ape  Mendocino,  in 
a  depth  of  40  fathoms.  It  is  not  probable,  however,  that  this  spex^ies  can  be  taken 
there  in  paying  quantities. 

Point  Arena  to  Point  Reyes, — ^This  region  was  examined  between  March  24  and  29, 
1890,  sounding  work  chiefly  being  carried  on.  As  before  mentioned,  the  200-fathom 
curve  is  about  12  miles  from  shore  at  Point  Arena^  whence  it  fallows  the  direfstiaiL  of 
the  coast  line  as  far  as  Salt  Point.  From  this  point,  however,  the  platform  broadens 
out,  attaining  a  width  of  20  miles  off  Russian  Eiver,  of  26  miles  off  Tomales  Point, 
and  of  21  miles  off  Point  lieyes.  The  bottom  is  smooth  and  is  composed  of  alter- 
nating stretches  of  black  sand  and  mud,  the  latter  almost  invariably  occupying  the 
slope  between  100  and  200  fathoms.  Stony  patches  also  occur  occasionally,  usually 
between  depths  of  40  and  70  fathoms. 

The  beam  trawl  was  used  at  only  five  stations  north  of  Point  Eeyes.  Stations 
3171  and  3172  were  off  Russian  River,  in  depths  of  76  and  62  fathoms,  respectively,  the 
former  on  sandy  and  rocky,  the  latter  on  sandy  bottom.  The  remaining  positions 
were  as  follows:  No.  3173,  about  7  miles  west  of  Bodega  Head,  62  fathoms,  mud;  No. 
3174,  about  8  miles  southwesterly  from  the  same  head,  65  fathoms,  green  mud;  No. 
3175, 11 J  miles  northwesterly  from  Point  Reyes,  57  fathoms,  brown  mud.  The  bottom 
was  found  to  be  especially  rich  in  the  various  species  of  flatfishes  which  belong  to 
this  coast,  and  several  other  edible  kinds  were  also  taken  with  them. 

The  Italian  and  Oreek  fishermen  of  San  Francisco  operate  during  the  entire  year 
as  far  north  as  Point  Arena.  They  fish  mainly  with  hand  lines  in  depths  of  10  to  30 
fathoms,  or  within  2  to  3  miles  of  the  shore,  and  as  good  fares  are  generally  obtained 
in  these  positions  they  seldom  venture  into  deeper  water.    The  principal  species  takc^n 
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are  the  red  rockfish,  which  are  especially  abundant  off  Bodega  Head*  Toinales  Point, 
and  Poiuf  Beyes.    Goltus-cod  of  extra  large  size  are  also  found  off  the  latter  point. 

Fishing  is  carried  on  in  Tomales  Bay  and  Bodega  Bay  throughout  the  year. 
From  30  to  40  fishermen  restrict  their  operations  exclusively  to  the  former  bay,  using 
drag  seines  and  trammel  nets.  Their  catch  is  shipped  to  San  Francisco  by  rail.  The 
species  secured  here  are  red  rockfish,  perch,  flounders,  smelts,  sea  bass,  herring,  and 
anchovies.  Hand  lines  and  drag  seines  are  employed  in  Bodega  Bay,  iti  which  the 
catch  consists  chiefly  of  red  rockfish,  tomcod,  and  flounders. 

POINT  BETES  TO  POINT  CONCEPTION. 

Point  Reyes  to  Monterey  Bay, — Fishing  and  dredging  operations  were  actively 
prosecuted  by  the  Albatross  on  this  part  of  the  California  coast  between  March  10  and 
April  13, 1890,  affording  very  satisfactory  results  of  a  preliminary  nature.  As  the 
contour  and  character  of  the  bottom  had  been  pretty  thoroughly  determined  by  pre- 
vious surveys,  the  sounding  work  was  mainly  limited  to  special  places  in  connection 
with  the  fishing  and  dredging  trials,  and  to  locating  with  greater  care  the  positions  of 
the  100  and  200  fathom  curves  along  the  outer  border  of  the  platform.  Just  north  of 
the  latitude  of  Point  Beyes  these  curves  bend  abruptly  outwards  to  include  Gordell 
Bank  and  the  Farallon  Islands.  The  200-fathom  curve  lies  21  miles  off  Point  Beyes, 
and  maintains  about  the  same  distance  from  the  coast  line  until  south  of  Pillar  Point, 
passing  within  about  3  miles  of  Noonday  Bock^  4  miles  of  the  North  Farallones,  and 
5  miles  of  the  South  Farallon.  From  about  25  miles  off  Pillar  Point,  however,  the 
curve  approaches  to  within  16  miles  of  Pigeon  Point,  bends  abruptly  inward  at  Point 
Ano  Nuevo,  and  at  £1  Jarrow  Point  is  only  8  miles  from  shore,  retaining  the  same 
distance  until  off  Santa  Cruz  in  Monterey  Bay. 

This  broad  stretch  of  platform  presents  a  generally  uniform  character  of  bottom. 
Between  the  Golden  Gate,  Pillar  Point,  the  Farallones,  and  Point  Beyes  the  bottom 
is  sandy  and  free  from  rocks  and  stony  patches,  except  in  the  immediate  vicinity  of 
tbe  islands  and  of  the  shore  line.  Southward  from  Pillar  Point  rocky  patches  are 
fr^uently  found  near  the  shore,  with  fine  gray  sand  farther  off,  fiinally  merging  into 
green  mud  at  varying  distances  from  land.  Stony  patches,  apparently  the  result  of 
drift,  also  occur  between  depths  of  30  and  70  fathoms,  on  sandy  or  muddy  bottom. 
The  green  mud  has  a  strong  odor  which  is  occasionally  offensive. 

In  view  of  the  relatively  short  time  spent  in  this  region,  it  may  be  considered  that 
the  bottom  was  quite  thoroughly  tested  with  respect  to  its  fishery  resources,  the  beam 
trawl  and  hand  lines  being  used  for  this  purpose;  but  observations  at  other  seasons 
would  greatly  increase  the  value  of  the  results.  Between  the  region  off  Point  Beyes 
and  the  latitude  of  Pillar  Point  26  dredgiug  stations  were  made  beside  those  on  the 
defined  banks  which  are  elsewhere  referred  to.  Twenty-four  of  these  stations  (Sob. 
3090-3101,  3103,  3160-^157,  31G3-3167,  3176-3182)  were  inside  of  the  100-fathom 
curve,  while  two  (Nos.  3161  and  3162)  were  in  depths  of  191  and  552  fathoms.  From 
the  latitude  of  Pillar  Point  to  the  entrance  to  Monterey  Bay  19  stations  (Nos.  3106- 
3111,  3113-3122,  3147-3149)  were  occupied  in  depths  less  than  100  fathoms,  and  9 
stations  (Nos.  3104,  3105,  3112,  3204-3209)  in  depths  of  108  to  391  fathoms. 

Some  parts  of  the  bottom  were  found  to  be  much  richer  in  life  than  others,  and 
muddy  depressions  occur  on  which  no  food-fishes  were  obtained.    As  a  result  of  the 
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trials  with  the  beam  trawl  it  was  observed  that  the  shoaler  water  species  were  quite 
regularly  distributed,  flatfishes  being  the  principal  feature  of  every  haul.  Small 
specimens  of  the  ^^  deep-sea  sole"  were  secured  in  depths  of  50  fathoms  and  less.  The 
<^loug-finned  sole"  was  traced  from  near  the  shore  into  depths  of  100  fathoms,  the 
finest  specimens  occurring  in  the  deeper  water.  These  two  species  approach  more 
nearly  to  the  European  sole  than  any  others  on  the  Pacific  coast,  the  flesh  of  mature 
individuals  being  white,  gelatinous,  and  exceedingly  delicate  in  flavor.  From  experi- 
ments made  on  board  the  Albatross  they  were  found,  when  kept  on  ice,  to  improve 
until  the  fourth  day,  but  deteriorated  after  the  seventh  day.  They  can  be  captured 
only  with  the  beam  trawl  or  other  form  of  drag  net.  Large  specimens  of  the  deep-sea 
sole  seldom,  if  ever,  reach  the  San  Francisco  market,  as  the  fishermen  restrict  their 
operations  to  water  too  shallow  for  them.  In  consequence  of  this  fact,  no  doubt,  the 
fishermen  have  also  had  no  incentive  to  increase  the  size  of  their  fishing  boats  in  ihiB 
region,  or  to  improve  their  character.  While  many  of  these  boats,  hailing  ftt)m  San 
Francisco  as  well  as  from  Santa  Cruz  and  Monterey,  are  stable  and  seaworthy,  and 
often  good  sailers,  they  are  lacking  in  accommodations  and  esx>ecially  in  comfortable 
quarters  for  the  crew. 

The  variety  of  fishes  taken  during  this  investigation  was  quite  large,  but  a  dis- 
cussion of  them  must  be  deferred  until  the  completion  of  Prof.  Gilbert's  report  upon 
the  subject.  Among  them  were  a  number  of  important  food  species,  some  of  which 
occur  in  great  abundance.  The  following  list  of  the  principal  forms  obtained  has  been 
prepared  by  Mr.  Townsend.  The  remarks  upon  the  relative  abundance  of  the  species 
are  based  entirely  upon  the  observations  of  the  Albatross. 

List  of  the  principal  fishes  obtained  by  the  steamer  Albatross  between  Point  Reyes  and  Monterey  Bay, 

March  and  April,  1890, 

[Between  the  shore  and  the  SO-fathom  line.] 


Scientific  nane. 

Common  name. 

Relative  abundance. 

CithaiichtJivs  sordidns 

Floander 

Abundant. 

Rare. 

Few  small  onea. 

sti  ffmsBUS 

do 

MlftmatrnnTiH  HAr.iHr.nA     

'*  Deep-aea  sole  " 

Atheresthes  stomias 

Flounder 

Rare. 

HoimettiA  iordani t.,,-.^,-. 

do 

Common. 

Abundant. 

Common. 

Bo. 
Abundant. 

Do. 
Few. 

Very  abundant. 
Common. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bare. 

Do. 
Very  abundant. 
Rare. 
Common. 
Few. 
Common. 

Do. 

Do. 

Do. 

Do. 

Do. 

HinDotrloesoides  exilis 

do 

PoAtf-i^th vn  mAlAnnAtirtim 

do 

Pleuronichthvs  decurrens 

do 

PATonhrva  vetnliiB 

do 

OlvntocnnhalnB  zachiras 

••  Long-flnned  sole  " 

Tomcod 

Microcadiiii  Drozimns 

Porichthvs  DoroaisBiinuB 

Midshinman . 

SelMMtodefl  niber ,t.»»t-   r,r 

Red  rockflsh 

pinniffer 

Oranse  rockflsh 

ftftviffiim  ,^-^ 

Yellow-tail  rockflsh 

Vermilion  rockflsh 

miniatns 

elonirataB 

Kockflsh 

anriculatuB ....... 

do 

eoodei 

do 

chloroetictus 

do 

(3  new  specieft) 

do 

(1  new  BDecies) 

do 

Zaviinlnniii  iktipinniH 

Onhiodon  elonirataB 

Cultna-cod. .. 

Aoeona 

Perch 

•  GenyonemoB  lineatos 

Roncador 

AtherinopsiB - 

Smelt 

Stolephoms .- 

Anchow  ..     ...... .... 

Chimeera  coUiei 

Ratfish 

T^vx^ne  fflntinoBa  -,»-.Tr.,,,.,,.r,rr 

TTnor  aaI        
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March  and  Jprily  1S90 — Contiiiuod. 

(In  ilepthfi  greater  than  50  fntboius.] 


Scientiflo  name. 


Common  uamr. 


lliOativv  almntliintHi. 


MieroatomuB  pacifiona "  Deejjvsea  roIo  " Abundant  in  200  fat lioma. 

Athoresthea  slomian "Halibut'  (flounder)...     .  Rare. 

GlvptoeepbahiH  uichirus " Lone-flnncd  sole" Common  In  100  fkthomi. 

ScraatodoH  (3  new  species) RtM'klTsh Abundant. 

Sebastolobus i  Rwillsb 1)«. 

Anoplopoma  fimbria Black  cod,  Besbowe Common. 


Macmrus  (3  species) |  Grenadier 

LyoodidflD  (Urge  species)  ^ 

Careproctus 

Cbauliodns 

Mvctophum  lownsendi.. 
AieiK>cephaIns 


)  Eel  pouts. 
Viperiish" 


Few. 
Jiare. 

Abundant. 
Few. 

Do. 
Common. 
Few. 


The  invertebrate  fauna  occupying  this  region  is  ricb  and  diversified,  thc^  greatest 
variety  of  forms  having  been  secured  between  depths  of  100  and  600  fathoms.  Inside 
of  the  100- fathom  curve  the  species  differ  essentially  from  those  found  on  tlie  coasts 
of  Oregon  and  Washington.  Shrimps  and  prawns,  some  of  very  large  size,  were 
obtained  occasionally  in  depths  of  50  fathoms  and  over.  The  common  large  edible 
CY9,h  (Cancer  magister)  was  abundant,  while  £lancer  antennarim  and  Oanccr  produoim^ 
both  also  edible,  were  common  along  the  shores.  The, surface,  however,  was  found  to 
be  practically  barren  of  life,  very  little  material  being  taken  in  the  tow  nets,  but  this 
may  have  been  due  to  the  season  of  the  year. 

The  FaraUon  Islands. — The  fishing-grounds  adjacent  to  the  Farallon  Islands  are 
among  the  most  important  on  the  coast  of  California.  The  fishing  season  lasts  from 
September  to  May,  and  duHng  this  period  work  is  actively  carried  on  by  means  of 
trawls  and  hand  lines.  The  principal  anchorage  is  (m  the  south  side  of  the  South 
Farallon,  and  the  grounds  surrounding  this  island  are,  as  a  rule,  more  productive  than 
those  about  the  I^orth  and  Middle  Farallones.  The  bottom  is  exceedingly  rough  and 
rocky,  and  very  destructive  to  the  fishing  gear.  Dredging  station  No.  3102,  with  the 
beam  trawl,  was  off  the  Southeast  Farallon,  27  fathoms,  the  bottom  consisting  of  corals 
and  broken  shells.  The  principal  edible  fishes  obtained  by  the  Albatross  around  the 
Farallon  Islands  were  flounders  of  several  species,  including  two  species  of  sole,  and 
red  rockfish. 

Fanny  Shoal  is  a  small  spot  of  fishing-ground,  the  center  of  which  lies  aliout  3j 
miles  northwesterly  from  the  North  Farallon.  Large  <5atches  are  sometimes  ma<le  there. 
This  locality  was  thoroughly  examined  by  means  of  the  dredge,  tangles,  and  hand 
lines,  stations  3158,  3159,  and  31G0  having  been  made  in  depths  of  27  to  30  fathoms, 
rocky  bottom.  In  the  vicinity  of  Noonday  Kock,  flounders,  soles,  ancJiovies,  tomcod, 
and  other  spetnes  were  obtained  in  the  beam  trawl,  but  only  red  rockfish  were  taken 
on  the  hand  lines. 

Cordell  Bank  is  located  at  the  outer  margin  of  the  continental  platform,  about  21 
miles  northwesterly  from  the  North  Farallon,  th«^  shoaler  part  of  the  ground  \mng 
between  19  and  20  miles  due  west  from  Point  Iteyes  (latitude  38"^  N.).  It  was  exam- 
ined on  March  24, 1890.  The  soundings  showed  numerous  rocky  patches  extending  over 
a  somewhat  larger  area  than  is  indicated  on  the  published  charts,  but  in  a  westerly 
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direction  the  depths  increase  rapidly  with  a  bottom  of  green  mud.  The  area  of  the 
bank,  so  far  as  it  has  been  determined,  amounts  to  about  20  square  miles,  according  to 
Capt.  Tanner,  the  bottom  consisting  of  rocks,  sand,  and  shells,  intermixed  with  mud. 
The  least  depth  discovered  is  25  fathoms.  The  tangles  were  used  occasionally,  and 
trials  with  hand  lines  were  made  from  time  to  time,  but  the  swell  and  strong  current 
which  prevailed  rendered  it  difficult  to  keep  the  latter  on  the  bottom.  A  cod  trawl 
was  set  on  the  western  part  of  the  bank,  and  was  allowed  to  remain  down  seven  hours, 
the  catch  comprising  47  red  rockfish  and  2  cultus-cod.  The  former  averaged  0^  pounds 
in  weight,  while  the  latter  weighed  18  and  20  pounds,  respectively.  One  orange  rock- 
fish,  2  yellow-tails,  and  2  cultus-cod  were  taken  with  hand  lines  during  a  drift  of  about 
three-quarters  of  an  hour.  Subsequent  trials,  however,  farther  to  the  south,  both 
with  hand  lines  and  with  the  trawl  line,  proved  less  successful. 

Mr.  Alexander  considers  that  a  small  vessel  with  6  to  8  dories  might,  under 
favorable  conditions,  obtain  4,000  or  5,000  pounds  of  fish  a  day,  but  a  satisfactory  esti- 
mate of  the  value  of  the  bank  can  not  be  based  upon  the  investigations  thus  far  made. 
During  the  winter  months  a  few  large  boats  from  San  Francisco  fish  on  Cordell  Bank 
for  red  rockfish  and  cultus-cod,  but  the  Italian  and  Greek  fishermen  who  engage  in  this 
business  take  little  pains  to  extend  their  knowledge  of  the  ground  beyond  the  few 
spots  with  which  they  have  accidentally  become  acquainted. 

Drake  Bay  furnishes  the  first  Important  inshore  fishing-ground  south  of  Point 
Reyes.  Drag  seines  only  are  employed  Irere  by  the  fishermen,  who  make  use  of  large 
boats,  which  generally  go  in  companies  of  three  to  five,  each  taking  its  turn  in  carrying 
the  catch  to  market.  ThQAlbatrogg  visited  this  locality  twice  during  March  and  April, 
1890,  but  met  with  no  success,  either  in  the  bay  or  about  Point  Reyes.  The  bottom 
was  thoroughly  tested  with  hand  lines,  and  trials  were  also  made  with  crab  nets.  A 
cod  trawl  was  set  for  six  hours  across  a  rocky  patch  of  ground  on  the  northern  side 
of  the  bay,  but  only  2  small  flounders  were  secured.  In  summer  rockfish  are  said  to 
frequent  this  ridge,  but  never  in  great  numbers. 

At  a  beam-trawl  station  off  the  entrance  to  Drake  Bay  the  catch  consisted  of  100 
fiounders,  representing  several  species,  half  a  dozen  anchovies,  a  few  herring,  and 
several  red  rockfish  and  tomcod. 

BalUnaa  Bay,  situated  not  far  northward  from  the  Golden  Gate,  is  a  favorite 
locality  for  fishing  with  trammel  nets.  The  principal  species  obtained  there  are  red 
rockfish,  sea  bass,  and  cultus-cod. 

Two  beam-trawl  stations,  'Nos,  3181  and  3182,  were  made  off  the  entrance  to  this 
bay.  The  former  was  located  4  miles  SW.  by  W.  from  Duxbury  Point,  in  16  fathoms, 
the  catch  comprising  20  flounders  of  three  species,  60  anchovies,  3  tomcod,  1  smelt,  6 
perch,  and  a  large  quantity  of  other  forms.  The  latter  was  1  mile  WNW.  from  the 
northern  edge  of  Four  Fathom  Bank,  in  11  fathoms,  flounders,  anchovies,  soles,  and 
shrimps  being  obtained.  The  sole  inhabiting  these  shallow  waters  are  smaller  than 
those  taken  farther  offshore. 

Coast  line  south  of  the  Golden  Gate. — Directly  south  of  the  Golden  Gate,  between 
Point  Lobos  and  Point  San  Pedro^  a  distance  of  about  11  miles,  the  waters  close 
inshore  are  said  to  be  comparatively  barren  of  food-fishes.  From  May  to  September 
trawl  and  hand-line  fishing  is  carried  on  between  Point  San  Pedro  and  Point  Alio 
Nuevo,  red  rockfish  being  the  species  chiefly  sought  for.  The  San  Francisco  fisher- 
men do  not  venture  beyond  the  latter  point,  but  others,  beginning  there,  follow  this 
calling  farther  to  the  southward. 
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Monterey  Bay  and  vicinity. — Monterey"  Bay  has  an  extreme  length,  north  and 
south,  of  about  23  miles,  and  is  open  to  the  ocean  for  nearly  this  entire  distance.  The 
greater  part  of  the  bay  has  depths  less  than  100  fathoms,  but  directly  off  the  mouth 
of  Salinas  Eiver  begins  a  deep  trough  or  valley,  which  extends  westward,  with  irreg- 
ular margins  at  the  100-fathom  line,  and  widens  somewhat  rapidly  until  it  opens  into 
the  deeper  parts  of  the  adjacent  ocean.  A  maximum  depth  of  something  over  400 
fathoms  is  found  within  the  limits  of  the  bay. 

Two  visits  were  paid  to  Monterey  Bay  by  the  steamer  Albatross^  the  first  between 
March  12  and  15,  the  second  on  April  10  and  11, 1890,  and  much  sounding  and  dredg- 
ing work  was  accomplished.  A  continuous  series  of  dredging  stations,  outside  of 
the  limits  of  the  bay,  was  run  in  a  curved  line  from  off  Sand  Hill  Bluff,  in  the  north 
(latitude  36o  57'  N.,  longitude  122°  10'  W.),  to  off  Point  Pinos,  in  the  south,  as  fol- 
lows: No.  3123,  37  fathoms;  Ko.  3125,  65  fathoms;  No.  3146,  62  fathoms;  No.  3126, 
456 fathoms;  No. 3127, 418  fathoms;  No.  3128,  627  fathoms,  and  No.  3129, 204  fathoms. 
Stations  3124  and  3136  to  3144,  inclusive,  were  in  the  northern  part  of  the  bay,  on  a 
small  bank  off'  Santa  Cruz  and  in  the  region  adjacent  to  it;  stations  3130  to  3135, 
inclusive,  and  3145  were  in  different  parts  of  the  bay,  in  depths  of  9  to  56  fathoms;  and 
3202  and  3203  in  the  submarine  valley  off  the  Salinas  Biver,  in  depths  of  382  and  138 
fathoms,  respectively. 

This  bay  is  regarded  as  one  of  the  most  productive  fishing-grounds  on  the  coast 
of  California,  but  during  the  winter  of  1889-90,  when  these  investigations  were  made, 
fishes  of  all  kinds  were  unusually  scarce,  owing,  it  is  supposed,  to  the  phenomenal 
rainfall  which  had  taken  place.  Within  24  hours  after  a  heavy,  rain  the  surface 
becomes  covered  with  muddy  water,  which  is  said  to  have  the  effect  of  driving  the  fishes 
from  the  shallow  grounds,  and  continued  stormy  weather  has  a  tendency  to  keep  them 
from  such  places.  ^ 

The  small  bank  off  Santa  Cruz,  above  referred  to,  is  a  rocky  ground,  the  center  of 
which  lies  about  2  miles  SSW.  from  the  light-house.  It  has  an  area  of  about  14 
square  miles,  the  depths  ranging  from  8  to  20  fathoms.  The  Coast  Survey  chart  gave 
no  indication  of  the  rocky  bottom,  and  the  att^ention  of  the  Albatross  was  attracted 
to  it  by  the  number  of  boats  engaged  in  fishing  there.  The  bank  is  resorted  to  both 
summer  and  winter.  During  the  latter  season  the  Monterey  fishermen  work  mainly  on 
grounds  in  the  southern  part  of  the  bay  near  the  entrance.  Drag  seines  and  gill  nets 
are  also  employed  on  the  smooth  bottoms  and  sandy  beaches  throughout  the  region. 

Fishing  ojiferations  were  diligently  prosecuted  by  the  Albatross  during  both  visits, 
the  trials  being  made  chiefly  with  the  beam  trawl,  seines,  and  hand  lines.  The  tabular 
list  of  fishes  given  previously  belongs  also  in  part  to  this  region,  especially  the  outer 
or  more  exposed  portion.  Along  the  beaches  perch  and  smelts  were  secured  in  large 
quantities  by  means  of  the  drag  seine.  A  small  Rtrix)ed  bass  [Rocctis  Uneatus)  was 
also  taken  in  the  same  manner,  this  being  the  most  southern  locality  from  which  it 
has  so  far  been  recorded.  It  is  not  native  to  California,  but  has  been  introduced  from 
the  Atlantic  coast.  Gill  nets  and  a  trawl  line  were  set  about  1^  miles  from  the  harbor 
anchorage  at  Monterey,  one  barracuda  being  captured  in  the  former  but  nothing  in 
the  latter.  The  winter  fishing-grounds  are  some  5  or  6  miles  farther  offshore,  but 
during  fine  weather  red  rockfish  are  frequently  caught  close  to  the  head  of  the  bay. 
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Monterey  Bay  to  Point  Conception, — ^The  examination  of  this  region  was  begun  on 
April  3,  1890,  off  Cypress  Point,  just  south  of  Monterey  Bay,  and  was  carried  thence 
southward,  the  beam  trawl  being  frequently  used  in  connection  with  the  sounding 
operations.  A  depth  of  246  fathoms  was  found  within  a  mile  and  a  half  of  Cypress 
Point,  below  which  place  the  200-fathom  curve  gradually  leaves  the  coast  until  west 
of  Point  Sur,  where  it  is  distant  between  9  and  10  miles  from  shore.  Five  miles  south- 
west from  this  point,  however,  a  depth  of  293  fathoms  was  indicated  by  the  lead,  with 
30  fathoms  a  little  more  than  a  mile  inside.  Thence  to  Lopez  Bock  the  shore  is 
exceedingly  bold,  the  200-fathom  curve  approaching  within  2  miles  or  less.  Subse- 
quently it  diverges  slightly  until  off  Piedras  Blancas,  where  it  is  between  6  and  7  miles 
from  the  point.  The  coast  from  Carmel  Point  to  Piedras  Blancas  is  entirely  open  and 
exposed  to  the  full  force  of  the  ocean  swell,  which  causes  a  tremendous  surf,  even  with 
the  ordinary  coast  winds.  Slight  protection  may  be  found  under  Point  Sur,  but  even 
that  can  not  be  depended  on  in  bad  weather. 

Southward  from  Piedras  Blancas  the  character  of  the  coast  line  changes  materially, 
and  there  are  various  points  where  fairly  good  anchorage  may  be  found,  San  Simeon 
Bay  affording  the  best  protection  north  of  San  Luis  Obispo.  As  the  shore  line 
becomes  less  abrupt,  shoal  water  extends  farther  seaward,  200  fathoms  being  found  7 
miles  oft*  San  Simeon  Point,  about  10  miles  off'  Point  Esteros  and  Point  Buchon,  and 
between  13  and  14  miles  off  Point  San  Luis.  Then  sweeping  a  little  seaward,  off 
Points  Sal  and  Purisima,  it  approaches  within  about  8  miles  of  the  bold  headland  of 
Point  Arguello  and  10  miles  from  Point  Conception. 

Stations  3183  to  3197,  with  the  beam  trawl,  were  made  between  Monterey  Bay 
and  Point  Conception,  in  depths  of  41  to  328  fathoms,  the  bottom  consisting  chietiy  of 
sand  and  mud,  with  rocks  in  some  places.  Poor  success  attended  the  trials  with  the 
beam  trawl  and  hand  lines  off  Cypress  Point.  The  fishermen  do  not  resort  to  this 
locality  in  the  winter,  but  fish  are  said  to  be  abundant  there  during  the  summer 
months.  Very  large  "  deep-sea  sole"  (Microstomus  pacificus)  were  taken  in  considerable 
numbers  in  deep  water  off  the  entrance  to  Monterey  Bay,  while  the  same  and  other 
species  of  flatfish,  together  with  black-cod,  red  rockfish,  whiting,  etc.,  were  obtained 
at  most  of  the  beam-trawl  stations  southward  from  the  bay.  Large  quantities  were 
never  captured  at  a  time,  but  these  forms  were  found  to  range  over  an  extensive  area. 
Windy  weather,  unfortunately,  prevented  successful  work  with  the  hand  lines. 

A  cod  trawl  was  set  off  the  northern  entrance  to  San  Simeon  Bay,  on  a  sharp, 
rocky  patch  of  ground,  and  seining  was  carried  on  along  the  beaches,  but  neither  mode 
of  fishing  gave  satisfactory  results.  San  Simeon  Bay  has  been  for  many  years  one  of 
the  principal  whaling  stations  on  the  Pacific  coast,  and  very  little  attention  is  paid  to 
other  kinds  of  fishing.  During  the  winter  of  1889-90  ten  boxes  of  smelts,  weighing 
160  pounds  each,  were  caught  in  gill  nets  by  one  man.  This  is  the  largest  catch 
recorded  for  a  single  season  in  this  locality. 

Seven  whales  were  captured  during  1888  and  the  same  number  during  1889.  The 
former  yielded  180  barrels  of  oil,  the  latter  260  barrels,  tliis  ditt'erence  being  chiefly 
due  to  a  difference  in  their  wsize.  December,  fJanuary,  and  February  are  the  principal 
months  during  which  whales  freciuent  this  locality,  but  sometimes  a  few  are  seen  as 
late  as  the  middle  of  March,  During  these  months  they  are  making  the  "down  run," 
and  they  are  then  said  to  contain  about  50  per  cent  more  oil  than  during  the  return 
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or  ''lip  run,"  which  is,  as  a  rale, of  shorter  duration,  histing  only  from  four  to  six  -vooks. 
Twenty-one  men  and  nine  boats  ai*e  employed  at  this  station  during  the  whaling  season. 

POINT  CONCEPTION  TO  THE  MEXICAN  BOUNDAEY  LINE. 

This  region  was  examined  during  January  and  February,  1889,  but  a  few  obser- 
vations were  also  made  at  other  times — in  the  course  of  the  voyage  fn)m  Norfolk  to 
San  Francisco,  in  1888,  and  during  the  cruise  scmthward  from  the  latter  place  in  March 
and  April,  1890.  Along  this  portion  of  the  coast  the  continental  platform,  as  defined 
by  the  100-fathom  curve,  is  everywhere  narrow  and  yet  quit<»  irregular  in  its  width, 
being  sometimes  less  than  a  mile  wide,  and  attaining  a  maximum  breadth  of  about 
13  miles  off  Santa  Barbara.  Notwithstanding  this  fai^t,  however,  the  several  islands 
surrounded  by  shallow  water  which  occur  off  the  land,  and  the  two  small  but  impor- 
tant banks  farther  south,  combine  with  the  surface  of  the  platform  to  offer  exceptional 
advantages  for  fishing,  which  can  never  be  fully  utilized  until  larger  markets  sluill 
have  been  established  within  convenient  distances)  The  most  important  hydrographic 
work  accomplished  by  the  ^Z&a^ro««  was  in  connectitm  with  the  deeper  soundings 
between  the  outer  islands  and  the  mainland,  and  with  those  made  on  Cortes  and 
Tanner  banks  and  in  the  adjacent  waters.  Dredging  and  fishing  operations  were 
carried  on  extensively  and  with  good  success. 

Santa  Barbara  Channel  begins  directly  to  the  south  of  Point  Conception  and  has 
a  general  east  and  west  trend,  being  included  between  the  mainland,  on  the  one  hand, 
and  the  islands  of  San  Miguel,  Santa  Rosa,  Santa  Cruz,  and  Anac^apa,  on  the  other, 
the  distance  of  these  islands  from  the  coast  varying  from  10  J  to  25  miles.  The  channel 
is  largely  occupied  by  water  over  100  fathoms  deep,  the  maximum  depth  recorded  being 
360  fathoms. 

Santa  Catalina  Island  is  situated  about  18  miles  off  Point  Fermin,  ft'om  which  it 
is  separated  by  San  Pedro  Channel,  having  a  greatest  depth  of  422  fathoms.  The 
Oulf  of  Santa  Catsilina  lies  southeasterly  of  the  island  of  the  same  name  and 
between  San  Clemente  Island  and  the  mainland,  the  least  distance  between  the  two 
being  about  50  miles.  The  intervening  depths  exceed  GOO  fathoms  in  some  places. 
Santa  Barbara  Island  is  about  22  miles  west  of  Santa  Catalina  Island,  and  San 
Nicolas  Island  about  24  miles  farther  in  a  southwesterly  direction,  the  latter  being 
distant  about  54  miles  from  Point  Mugu,  the  nearest  point  upon  the  coast.  Cortes 
and  Tanner  banks  are  about  95  miles  due  westerly  from  San  Diego. 

The  total  area  adjac^ent  to  the  coast  of  California  south  of  Point  Conception 
investigated  by  the  Albatross  may  be  estimated  at  about  11,000  s<iuare  geographicral 
miles. 

Capt.  Andrea  Larco,  the  })rincipal  fisherman  of  Santa  Barbara,  with  eighteen  years' 
experience  along  this  section  of  the  c>oast,  accompanied  the  Albatross  on  several  of 
the  trips,  and  his  thorough  acr^uaintance  with  the  region  greatly  increased  the  value 
of  the  fishing  trials. 

Santa  Barbara  Channel. — This  channel,  as  already  stated,  has  a  varying  width  of 
about  10^  to  25  miles,  being  narrowest  at  the  eastern  end,  between  Anacapa  and  the 
mainland.  On  the  northern  side,  between  Point  Conception  and  Ooleta  Point,  the  100- 
fathom  curve  is  generally  from  3  to  4  miles  from  shore,  but  off  Santa  Barbara  it  bends 
abruptly  outward  t4>  a  distance)  of  about  13  miles,  so  as  U)  form  an  extensive  area  at 
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the  eastern  end  of  the  ebaiinel  with  depths  leBs  than  100  fathoms.  On  the  soa&«ii 
side  the  same  carve  approaclies  wiUiiu  aboat  5  mileB  of  the  nearest  point  of  San 
Miguel  Island  (Harris  Point),  somewhat  closer  to  the  corresponding  projection  on 
Santa  Rosa,  and  within  3  miles  and  less  of  Santa  Omz  and  Anacapa.  8oath  of  this 
gronp  the  distances  are  somewhat  less,  the  100-fathom  curve  Ijing  from  2^  to  4J 
miles  off  San  Miguel,  and  about  2  miles  off  Santa  Kosa  and  Santa  Craz,  with  some 
exceptions  to  be  explained  below. 

In  the  western  half  of  Santa  Barbara  Channel  the  area  of  deep  water  (exceeding 
100  fatht)inH)  has,  therefore,  a  relatively  great  width,  occupying  in  the  main  aboat  two- 
thirds  of  the  entire  breadth  of  the  channel;  hiitat  the  eastern  end  it  becomes  reduced 
in  places  to  less  than  one-fourth  the  breadth.  The  bottom  consists  chiefly  of  mad, 
and  this  same  material  extends  more  or  less  into  shoaler  water.  The  greatest  depth 
recorded  is  366  fathoms,  about  midway  of  the  channel. 

Several  dredgings  with  the  beam  trawl  have  served  to  indicate  the  principal 
features  of  this  deeper  area.  Station  2840  was  made  during  the  voyage  to  San 
Francisco  in  the  spring  of  1883,  and  was  north  of  San  Migael  Passage,  in  a  depth 
of  276  fathoms,  the  bottom  consisting  of  green  mcd.  The  season  of  1889  was  began 
at  station  281)1,  about  12  miles  west  of  Point  Conception,  where  1  black -cod,  7 
red  rocbfish,  and  an  abundance  of  deep-sea  soles,  together  with  two  specimens  of 
octopus,  were  obtained  la  233  fathoms,  mud  bottom.  Stations  2892  and  2893  were 
directly  in  the  vestern  entrfmce  of  the  channel,  in  depths  of  281  and  145  fathoms, 
respectively,  yellow  mud  and  fine  gray  sand  and  mud.  Five  other  stations  in  the 
deeper  water  were  subsequently  occupied  during  the  same  season,  as  follows:  No. 
2903  (322  fothoms),  No.  2904  (314  fathoms),  and  No.  2909  {205  fathoms),  north  of  Santa 
Rosa  Island;  No.  2910,  off  Goleta  Point,  229  fathoms;  No.  2960,  north  of  San  Miguel 
Passage,  267  fathoms.  Comparatively  little  life  was  discovered  on  the  bottom  at  any 
of  these  positions,  but  at  station  2960  several  black-cod  were  secured. 

In  April,  1890,  four  stations  (3198-3201)  were  made  through  the  center  of  the 
channel  from  off  Point  Conception  to  off  Goleta  Point,  in  depths  of  233  to  2S0  fathoms, 
green  mud. 

No  surface  organisms  were  taken  in  this  region.  Regarding  this  subject  Capt. 
Tanner  states: 

Tbe  total  absence  of  life  on  the  snrface  was  notable,  and  it  woDld  seem  that  the  season  alone  is 
not  BufBcient  to  acuount  for  it.  The  presence  of  petrolenm,  which  may  usually  be  aeeu  forming  ft 
thin  film  over  the  surface  waters  of  the  channel,  may  have  something  to  do  with  it. 

Mr.  Alexander  describes  the  oil  as  sometimes  occnrriug  in  small  patehes,  and  at 
others  covering  large  areas,  in  the  region  off  Santa  Barbara  light,  at  a  few  miles  IVom 
shore.  Its  prevalence,  he  thinks,  "  probably  prevents  migratory  fishes  from  schooling 
!a  this  part  of  the  channel,  and  possibly  may  tend  to  influence  their  movements  over 
a  considerable  distance  both  up  and  down  the  channel."  It  is  not  unlikely  that  the 
barrenness  of  much  of  the  bottom  may  also  be  due  to  this  cause. 

3n  January  8, 1889,  a  trawl  line  was  set  in  20 
rat  7  miles  east  of  Point  Conception,  hand  lines 
)m  a  small  boat  at  the  same  time,  but  no  flshes  of 
IS  (2905-2908)  with  the  beam  trawl  and  tangles 
ng  off  from  this  position,  the  depths  ranging  from 
iig  exceedingly  variable  in  character.    A  consid- 
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erable  uuiuber  of  invertebmt^s  was  scoured,  but  nothiu}?  indientiug  a  {rood  tlAhiu^* 
groand. 

Off  Santa  Barbara, — The  e^camiiiation  of  the  flshinijjjrounda  off  this  phioe, 
conducted  on  February  11, 1S80,  was  described  by  Oapt.  Tanner  ua  follows: 

We  left  our  anchorage  at  7  a.  m.  on  the  11th,  and,  pilot4Ml  hy  Capt.  Laroo,  exanunod  a  tl^hini;- 
bank,  the  center  of  which  lies  £.  |  N.  (magnetic)  about  3  mih^  from  Siuita  Barbara  light-houHo.  It 
is  about  a  mile  in  length  N£.  and  S^W.,  by  half  a  mile  in  width,  soundings  n^gular,  with  depthn  i\\H\\ 
12  to  20  fathoms,  line  black  sand,  with  frequent  stony  patches  or  spot«),  on  which  there  Is  a  live  bottom. 

Another  bank  was  examined  and  found  to  be  between  2  luid  3  miles  iu  length,  E.  by  8.  and  W.  by 
N.  (magnetic),  and  almost  I  mile  in  width,  its  center  being  5  miles  ESE.  from  the  Ught-hoUHe,  The 
soundings  were  regular  with  depths  from  26  to  29  fathoms,  whioh  agriM^d  closely  with  the  Coast  Survey 
chart,  as  did  those  on  the  bank  previously  examined.  The  bottom  wtis  sandy,  with  f^^otiuent  stony 
patches,  as  before  described. 

The  stones  were  composed  of  hardened  clay,  filleii  with  holes,  easily  crumbled  ^u  the  hand,  and 
strongly  resembling  the  tosca  of  South  American  coasts.  It  was  ooveretl  with  kelp,  spongeH,  bryo- 
£oans,  and  other  marine  growths.  The  lead  did  not  give  the  true  character  of  the  bottom,  and  it  wan 
ascertained  by  dragging  the  trawl  or  tangles  between .  stations,  stony  patches,  some  of  th<«m  very 
small,  being  encountered  every  two  or  three  ship's  lengths.  Kelp  was  found  growing  on  all  of  tJieni, 
much  of  it  being  brought  up  by  the  trawl,  the  roots  still  adhering  to  their  stony  ballast.  It  seemed 
to  be  a  young  growth,  as  none  of  it  reached  the  surface.  According  to  Capt.  Laroo,  thesis  banks 
were  at  one  time  alive  with  fish,  but  being  so  near  the  harbor  they  were  soon  fished  out,  and  are 
visited  now  only  by  rowboats  or  sailing  craft  too  small  to  go  to  the  islands.  There  are  no  indications 
of  these  rocky  or  stony  patches  on  the  Coast  Survey  charts. 

Later  in  the  day,  a  small  rocky  patch,  marked  on  the  chart  4  miles  south  (magnetic)  fVom  the 
light-house,  was  partially  examined,  and  muddy  bottom,  with  rocks  and  coral  patches,  was  found  In 
from  50  to  60  fathoms.  It  was  not  known  to  the  fishermen  of  Santa  Barbara,  but  Capt.  Laroo  wiis 
confident  that  it  was  a  spot  on  which,  many  years  ago,  an  old  Indian  used  to  fill  his  canoe  when  others 
failed  to  catch  anything  on  the  known  banks. 

Eleven  stations  (2961-2971)  with  the  beam  trawl  and  tanji^les  wore  made  in  the 
vicinity  of  the  first-mentioned  groands,  in  depths  of  20  to  31  fathoms,  and  three 
stations  (2972-2974)  outside  of  the  last  and  the  deeper  ground,  in  depths  of  01  to  73 
fathoms,  green  mud. 

Viviparous  perch  were  the  principal  fishes  obtained  by  seining  on  the  beach  at 
Santa  Barbara  during  a  visit  made  early  in  April,  1890. 

Vicinity  of  San  Miguel  Inland. — Investigations  were  conducted  in  the  neighlHir- 
hood  of  Eichardsou  Bock,  and  between  there  and  San  Miguel  Island,  on  January  5, 
and  again  on  February  8,  1889.  Stations  No.  2894  and  2895,  with  the  dredge  and 
tangles,  were  made  on  the  former  date,  in  a  depth  of  53  fathoms,  sand  and  broken 
shells,  about  a  mile  and  a  half  to  the  westward  of  the  rock,  but  the  Inittom,  so  far  as 
could  be  determined,  was  very  barren.  In  nearly  the  same  iM)sition  a  trawl  line  was 
set  for  about  an  hour  and  hand  lines  were  also  employed.  Four  red  rocskfish  wc^re 
caught  upon  the  former,  but  nothing  with  the  latter,  and  the  baits  generally  retnainiMl 
untouched. 

On  February  9  a  line  of  fishing  stations  was  occupied  between  liichardson  liock 
and  the  northern  side  of  San  Miguel  Island,  by  way  of  Wilson  Iio(;k,  and  a  party  was 
sent  out  under  the  direction  of  Gapt.  Larco  to  investigate  localities  inaccessible  to  the 
ship.    The  fishing  trials  are  thus  described  by  Mr.  Alexander: 

The  first  fishing  was  done  in  44  fatbomSy  Richardsmi  Rock  bearing  WSW.  i  W.  (magnetic),  dis* 
tant  li  miles.  Ten  red  rockcod  and  10  yellow-tails  were  canght  in  a  f«w  minutfls'  time.  The  next 
berth  was  in  41  fathoms,  Wilson  Bock  bearing  £.  by  8.  (magnetic)  2.3  miles  dUtaot,  only  one  small 
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flonnder  being  taken  during  a  10-minute  trial.  The  last  trial  made  between  Richardson  and  Wilson 
rocka  was  in  36  fathoms,  the  latter  rock  bearing  ESE.  (magnetic),  distant  1.6  miles;  4  red  rock-cod 
and  3  rock  bass  were  captured. 

From  the  above  station  the  ship  ran  E.  i  S.  1.2  miles  and  hove  to  in  42  fathoms,  Wilson  Bock 
bearing  S.  by  E.  i  E.  and  close  to.  Fifteen  lines  were  soon  over  the  ship's  side  and  fishing  began.  Mr. 
Larco  and  the  writer  went  out  in  the  dingey  to  try  for  fish  around  the  rock.  Seven  or  eight  trials 
were  made  in  depths  varying  from  25  to  35  fathoms,  but  we  did  not  meet  with  as  good  sncoess  as^  was 
expected  by  Mr.  Larco.  He  had  frequently  anchored  over  the  same  ground  where  we  were  fishing  and 
hiuX  loaded  his  boat  in  a  few  hours,  but  this  was  late  in  the  season.  Many  trials  were  also  made  to 
the  southward  of  the  rock,  where  large  numbers  of  whitefish  generally  feed  in  summer,  and  still  our 
efforts  wore  only  poorly  rewarded.  The  total  catch  was  4  red  rock-ood,  3  whitefish,  1  cnltns*cod,  1 
sculp  in,  1  rock  bass,  1  scorpion,  and  1  black  rock-cod.  On  returning  to  the  ship  we  found  the  deck 
covered  with  fish.  It  had  drifted  bux^a  few  minutes  when  they  were  encountered  in  g^eat  abundance, 
every  line  hooking  at  once  and  those  who  participated  had  keen  enjoyment  for  2  hours.  Fishing 
began  in  34  fathoi|is  and  was  continued  into  23  fathoms.  The  total  number  of  fish  taken  was  555,  viz : 
481  yellow-tail  rockfish  (Sebastodes  flaridus),  49  red  rock-cod,  I  cultus-cod,  and  other  species. 

Yellow-tail  fishing  very  much  resembles  pollock  fishing  on  the  New  England  coast.  The  former 
sx>ecie8  will  invariably  follow  the  lines  to  the  surface,  and  frequently  bites  at  the  hook  jnst  before 
reaching  the  ship's  side.  Another  peculiarity  in  which  these  fish  resemble  the  pollock  is  that  as  soon 
as  they  begin  to  bite  they  swim  up  in  the  water,  and  more  can  be  caught  on  short  lines  than  on  the 
bottom.  After  a  few  have  beeu  taken  they  will  rise  to  within  a  few  fathoms  of  the  surface  and  dart 
in  schools  at  the  lines.    They  then  immediately  disappear,  soon  to  repeat  the  same  performance. 

On  the  afternoon  of  the  same  day,  while  on  the  way  to  Santa  Barbara,  three 
dredging  stations  were  made  to  the  northward  of  the  eastern  end  of  San  Migael 
Island.  The  first  two  (Nos.  2957,  2958)  were  only  a  short  distance  from  the  shore,  in 
the  vicinity  of  Prince  Island,  the  depth  being  26  fathoms  and  the  bottom  consisting 
of  gray  sand  and  rocks.  The  dredge  and  beam  trawl  were  used  and  a  rich  bottom 
was  discovered.  Station  ^o.  2959  was  about  4^  miles  north  of  this  end  of  the  island, 
in  a  depth  of  55  fathoms,  sand,  mud,  and  broken  shells.  Several  black-cod  were  taken 
in  the  beam  trawl. 

The  beam  trawl  and  tangles  were  employed  on  January-6, 1889,  to  the  west  and 
southwest  of  the  island,  at  distances  of  about  1  to  6^  miles  from  shore.  Station  2899 
was  nearest  the  island,  off  Wyckoff  Ledge,  in  a  depth  of  44  fathoms,  gray  sand  and 
broken  shells,  but  the  net  caught  on  some  projecting  rocks  and  was  wrecked.  At 
station  2897,  Point  Bennett,  on  San  Miguel  Island,  bearing  NE.  by  N.  J  N.,  3J  miles, 
197  fathoms,  rocky  bottom,  the  tangles  were  used  and  a  trawl  line  was  set  for  about 
an  hour,  securing  4  black-cod,  1  red  rockfish,  and  2  ratfish  ( Ghimcera).  This  and  other 
similar  localities  along  this  portion  of  the  coast  may  possibly  offer  good  advantages 
for  a  fishery  for  the  black-cod,  but  further  trials  are  necessary  to  determine  that  fact. 
Station  2898  was  near  2897,  in  a  depth  of  158  fathoms,  while  No.  2896  was  in  376 
fathoms,  yellow  mud.    A  rich  fauna  was  found  at  both  of  these  places. 

On  February  8  a  beam-trawl  station  (No.  2956)  was  occupied  off  the  southern 
entrance  to  San  Miguel  Passage,  about  3^  miles  from  the  eastern  end  of  the  island  of 
the  same  name,  depth  52  fathoms,  the  bottom  consisting  of  fine  gray  sand  and  rocks. 
Later,  on  the  same  day,  the  Albatross  anchored  off  the  southern  side  of  the  island, 
and  a  fishing  party  was  rowed  close  inshore  among  the  rocks  and  kelp,  where,  in  a 
short  time,  28  specimens  of  red  rockfish,  whitefish,  and  rock  bass  were  taken.  Fishing 
trials  from  the  ship  proved  ineffectual.  During  the  summer  the  salt-water  crayfish 
(Panulirus)  is  abundant  about  the  shores  of  San  Miguel  Island,  and  large  numbers  are 
obtained  there  both  for  bait  and  for  the  market. 
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Vicinity  of  Santa  Rosa  Island. — In  the  evening  of  January  6,  1889,  a  trawl  line 
was  set  in  the  outer  part  of  Becher  Bay,  at  the  eastern  end  of  this  island,  the  depth 
being  20  fathoms.  It  was  allowed  to  remain  down  over  night,  but  in  the  morning  only 
1  puffer  shark  {Cephaloscyllium  ventricosum),  3  sea-anemones,  and  1  crab  were  found 
on  the  hooks.  Shore  collections  were  also  made  at  this  place,  but  tlie  surf  was 
too  heavy  to  permit  of  seining.  The  small  dredge  was  then  hauled  in  the  bay  at 
station  No.  2900, 13  fathoms,  sandy  bottom,  and  subsequently  two  beam- trawl  stations 
(Nos.  2901,  2902)  were  made  about  4  miles  north  of  Beacon  Beef,  in  depths  of  48  and 
53  fathoms,  many  interesting  specimens  being  obtained. 

On  the  morning  of  February  8,  a  line  of  dredging  and  fishing  stations  was  run 
through  Santa  Gruz  channel,  and  thence  several  miles  southward  along  the  crest  of  a 
ridge  which  extends  in  the  direction  of  San  Nicolas  Island,  but  the  full  extent  of  this 
shallow  water  was  not  determined.  Subsequently  the  work  was  continued  off'  the 
southern  side  ol  Santa  Bosa  Island  as  far  as  San  Miguel  Island.  The  bottom  consisted 
of  clean  hard  sand,  with  fi^equent  sharp  rock  projections. 

The  following  dredging  stations  were  made  during  the  day,  namely:  No.  2950,  in 
Becher  Bay,  21  fathoms;  No.  2949,  155  fathoms,  and  No.  2951,  48  fathoms,  at  the 
southern  entrance  to  Santa  Cruz  Channel;  No.  2952,  67  fathoms,  No.  2953,  82  fathfimn, 
No.  2954,  65  fathoms,  and  No.  2955, 121  fathoms,  on  the  ridge  extending  south  from 
Santa  Bosa  Island.  The  following  account  of  the  fishing  trials  is  from  Mr.  Alexan- 
der's report: 

At  station  2953,  latitude  33°  47'  N.,  longitude  HQo  58'  15"  W.,  depth  82  fathoms,  the  dingey  was 
lowered  for  the  purpose  of  testing  the  bottom  with  hand  lines.  A  short  distance  from  the  above 
station  the  bottom  suddenly  dropped  off  into  100  fathoms  and  a  fair  trial  failed  to  give  us  any  results. 
We  shifted  our  berth  several  times  in  the  direction  of  the  shore,  gradually  shoaling  the  water  to  (K) 
fathoms,  in  which  depth  we  obtained  2  red  rock-cod.  The  position  where  we  left  the  ship  was 
about  10  miles  from  Santa  Rosa  Island.  In  changing  berths  we  probably  worked  a  mile  in  towards 
shore.  Adding  this  to  the  distance  steamed  by  the  ship  in  going  over  this  ground  and  we  have  a  rocky 
ledge  about  5  miles  long  and  with  a  depth  of  65  to  90  fathoms  developed  during  the  morning,  on  which 
red  rock-cod,  whitefish,  and  fat-heads  will  probably  be  abundant  at  certain  seasons.  The  extent  of 
the  ledge,  however,  may  be  much  greater.     The  results  of  dredging  indicate  a  rich  bottom. 

Off  the  south  side  of  Santa  Cruz  Island. — The  beam  trawl  was  used  on  February  7, 
1889,  in  two  positions  not  far  apart  off  the  southern  side  of  Santa  Cruz  Island.  The 
results  obtained  have  been  described  as  follows  by  Capt.  Tanner: 

Two  of  the  hauls  of  the  afternoon,  Nos.  2947  and  2948,  in  269  and  266  fathoms,  were  among  the 
richest  of  the  cruise,  a  great  variety  of  specimens,  including  4  black-cod,  being  obtained.  The  latter 
were  rather  under  the  medium  size,  but  their  flesh  was  excellent  in  flavor,  nearly,  if  not  quite,  equal 
to  those  taken  off  the  Oregon  and  Washington  coasts.  The  deep-water  sole  is  another  excellent  fish 
found  here,  and  ranks  among  the  best  sea  fishes  on  the  Pacific  coast,  far  superior  to  any  that  reach  the 
Santa  Barbara  or  San  Diego  markets. 

The  "deep-water  sole''  referred  to  is  the  Olyptocephalus  zachirus^  a  relative  of  the 
pole  flounder  of  the  IN^orth  Atlantic  Ocean.  It  could  be  taken  only  in  the  beam  trawl 
or  some  similar  bottom  drag  net.  The  black-cod,  however,  is  an  active  fish,  which 
could  best  be  captured  by  hook  and  line,  and  the  fact  that  4  specimens  were  secured 
in  the  beam  trawl  may  possibly  indicate  its  presence  here  in  considerable  numbers. 
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Anacapa  Passage  and  Island. — Investigations  were  made  in  this  region  on  Feb- 
mary  6  and  12, 1889.  On  the  former  date  dredging  stations  No.  2943,  2944,  and  2945 
were  made  directly  in  the  passage,  in  depths  of  30  to  31  fathoms,  rocky  and  pebbly 
bottoms;  while  station  No.  2946  was  to  the  southward  of  Smuggler  Cove,  Santa  Cruz 
Island,  in  a  depth  of  150  fathoms,  coarse  gray  sand.  It  was  found  that  the  eastern 
or  Anacapa  side  of  the  passage  has  a  live  bottom,  and  is  a  favorite  fishing-ground, 
while  on  the  opposite  side  the  bottom  consists  of  clean  sand  with  little  or  no  life. 

The  following  account  of  the  fishing  operations  is  by  Mr.  Alexander: 

We  commenced  fishing  in  30  fathoms,  the  SE.  end  of  Anacapa  Island  bearing  E.  by  N.  ^  N., 
San  Pedro  Point  NW.  f  W.  After  remaining  there  abont  fifteen  minates  we  shifted  to  the  sonth  and 
west  into  27  fathoms,  the  above-mentioned  points  bearing  E.  by  N.  f  N.  and  NW.  ^  W.,  respectively. 
In  these  two  drifts  of  short  doration,  20  red  rockfish  and  fat-heads  wore  captured. 

Two  other  trials  were  subseqaently  made  on  the  following  bearings :  In  28  fathoms,  San  Pedro 
Point  NW.  by  W.  ^  W. ;  sonth  and  eastern  end  of  Anacapa  Island,  £.  by  N.  In  27  fathoms,  the 
former  point  bearing  NW.,  the  latter  £N£.  The  result  of  these  trials  was  as  follows:  22  whitefish 
{Caulolatilus  princeps),  4  fat-heads  {Trochocopus pulcher),  26  red  rockfish,  8  black  rockfish  {SehuLstodet 
mystinus).  A  short  distance  to  the  eastward  of  Anacapa  Passage  the  bottom  is  sandy  and  compara- 
tively barren. 

Early  in  the  evening  an  anchorage  was  made  by  the  ship  in  Smuggler  Cove,  where  a  large- 
mesh  gill  net  was  set  for  two  hours  among  the  rocks  and  kelp  close  by  the  shore.  This  was  done  about 
dark,  a  little  too  late  to  expect  a  large  catch,  such  species  as  are  generally  taken  in  a  gill  net  usually 
meshing  just  before  dark  or  before  sunrise.  Only  one  crayfish  was  secured.  The  next  morning  the 
net  was  set  in  the  same  place,  and  at  the  time  several  sea  lions  were  observed  upon  the  rocks.  The  net 
was  hauled  after  breakfast  and  contained  90  fish,  of  which  the  greater  number  were  viviparous  perch. 
The  sea  lions  had  been  there  before  us,  however,  as  was  made  manifest  by  the  number  of  large  holes 
in  the  net  caused  by  their  efforts  to  steal  the  fish.  Sea  lions  are  still  found  scattered  about  the  Santa 
Barbara  Islands,  where  they  greatly  annoy  the  fishermen,  not  only  by  devouring  the  fish  taken  but 
also  by  injuring  and  often  entirely  destroying  their  nets. 

The  remainder  of  the  morning  was  spent  in  seining  along  the  sandy  beach  of  Smuggler  Cove, 
an  excellent  locality  for  that  purpose,  as  there  are  no  sharp  rocks  or  other  obstacles  in  the  way.  Not- 
withstanding its  advantages,  however,  only  a  few  perch,  sharks,  etc.,  were  collected. 

On  February  12  the  following  dredgings  were  made  entirely  with  the  beam  trawl : 
No.  2975, 36  fathoms,  in  Anacapa  Passage;  No.  2976, 31  fathoms;  No.  2977, 45  fathoms, 
and  No.  2978,  46  fathoms,  directly  off  the  south  side  of  Anacapa  Island;  No.  2979, 
388  fathoms,  about  4  miles  south  of  Anacapa  Island,  and  No.  2980, 603  fathoms,  about 
11  miles  south  of  Anacapa  Island.  At  the  last  two  stations  the  bottom  consisted 
of  green  mud;  at  the  preceding  ones  of  sand,  gravel,  pebbles,  and  broken  shells.  Mr. 
Alexander  describes  the  results  of  fishing  trials  as  follows: 

On  the  morning  of  February  12  oiany  hauls- were  made  with  the  beam  trawl  in  Anacapa  Passage 
and  off  the  southern  end  of  Anacapa  Island.  A  haul  11  miles  south  of  the  island  m  603  fathoms  (station 
2980)  was  one  of  the  richest  made  in  this  region.  Two  trials  were  also  made  for  bottom  fish  on  the 
southern  side  of  Anacapa.  The  first  was  in  52  fathoms,  1^  miles  south  of  Arch  rock;  the  second 
was  in  36  fathoms,  1  mile  north  of  the  same  rock.  Six  red  rockfish  were  captured.  A  strong  breeze 
was  blowing  at  the  time,  which  caused  the  ship  to  drift  rapidly,  and  consequently  a  large  catch  could 
not  be  expected,  but  a  sufficient  ntmiber  were  secured  to  demonstrate  the  presence  of  fish  in  this 
position,  and  they  might  have  been  taken  in  abundance  under  more  favorable  circumstances. 
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List  of  the  principal  food-fiahea  obtained  in  the  i^icinity  of  the  Santa  Barbara  Islanda. 

[Prepared  by  CharleH  H.  Townsentl.] 


Serranna  clathratua,  Rock  bass. 

nebulifei;  Bass. 
Sphyrcena  argentea,  Barracuda. 
Abeona  mintnm,  Perch^  Shiner. 
MicrometriM  a^gregaius,  Shiner,  Sparada. 

ro8aceu8. 
Amphi9lious  argenteiiSf  Surf- fish. 
Trochocopu8 pnlcker,  Fat-head. 
Caulolatilus  princepBf  Whitefish. 
Anoplopoma  fimbriaf   Black -cod,  Beshowe.      Only 
obtained  in  the  deeper  water  an<l  taken  only  in 
the  beam  trawl. 
Sebastodes  vexillaris,  Rockfish. 

chlorostictnSf  Rockfish,  Vermilion  fish. 


Sebastodes  miniatuSf  Vermilion  rockfish. 

elongatus,  Rockfish. 

proriger,  Rockfish. 

entomelas,  Rockfish. 

flavidus,  Yellow-tail  rockfish. 

crassus,  Rockfish. 

notospilottis,  Rockfish. 
SehastolobtiSy  Rockfish.   Taken  only  iu  deep  water. 
Parophrys  vetiihiSy  Flounder. 
Ciiharichthys  sordiduSf  Flounder. 
Hippoglossoides  eriliSf  Flounder. 
Microstomus  padficuSj  "Deep-sea  sole." 
Glyptocephalas  zachirus,  "Long-finned  sole." 
Tlatroniohthys  verticalis,  Flounder. 


yotes  on  the  fisheries  of  the  Santa  Barbara  region, — ^The  following  notes  on  the 
Usheries  of  this  region  are  extracted  from  the  report  of  Mr.  Alexander  made  in  1889: 

Mackerel  strike  in  at  the  Santa  Barbara  Islands  and  Channel  about  th^  1st  of  March  and  remain 
until  October.  Mr.  Larco  has  never  seen  any  fat  mackerel  on  the  coast  and  doubts  if  they  ever  become 
fat.  They  sometimes  school  in  small  "pods"  during  the  summer  months  in  Santa  Barbara  Channel, 
but  he  has  never  seen  them  school  in  the  vicinity  of  San  Pedro  or  farther  south.  They  are  caught  by 
trolling  and  in  gill  nets,  but  chiefly  by  the  former  method. 

The  herring  accompany  the  mackerel,  but  remain  much  longer  in  this  region.  Strong  westerly 
winds  drive  them  offshore,  where  they  remain  until  the  wind  changes.  They  are  taken  in  gill  nets 
and  drag  seines. 

Sardines  (Clupea  sa^ax)  are  found  here  the  year  round  in  considerable  numbers,  and  are  captured 
iu  gill  nets  and  drag  seines,  chiefly  for  bait.  They  are  affected  by  westerly  winds  in  the  same  manner 
:is  the  herring. 

Fat-heads,  yellow-tails^  red  rockfish,  black  rockfish,  and  whitefish  are  similar  in  their  habits  to 
the  shore  cod  and  pollock  of  the  Atlantic  coast. 

Rock-lobsters  or  crayfish,  sardines,  and  herring  make  the  best  bait,  although  whitefish  and  perch 
are  very  good.  Squid  are  sometimes  caught  in  great  numbers  in  nets  and  drag  seines,  but  it  is  said 
that  the  fish  will  not  bite  at  them. 

Sea  bass,  of  which  no  specimens  were  taken  by  the  Albatross ^  are  said  by  Mr.  Larco  to  be  first 
seen  some  time  in  March.  After  remaining  upon  the  coast  about  two  months  they  suddenly  leave, 
reappearing  in  July  and  August.  They  have  been  known  to  strike  the  coast  three  times  during  a 
season,  but  as  a  rule  they  appear  only  twice.  The  customary  method  of  fishing  for  them  is  with  gill 
nets.  The  net  is  40  fathoms  long  and  3  fathoms  deep,  wich  a  6-inch  mesh.  A  southeast  wind  canses 
them  to  seek  deeper  water  and  very  few  are  taken. at  such  times. 

Sharks  and  dogfish  give  the  fishermen  much  trouble  in  the  summer,  when  they  are  very  abun* 
dant,  playing  sad  havoc  with  the  nets  and  all  other  kinds  of  fishing  appliances.  There  are  many 
excellent  places  on  the  Santa  Barbara  Islands  where  try  works  could  bo  built  at  slight  expense  in 
localities  where  these  fishes  might  be  captured  in  large  numbers  within  half  a  mile  of  the  shore. 

During  January,  February,  and  March  only  hand-lino  fishing  is  resorted  to.  Through  the  four 
succeeding  months  no  attempt  is  made  to  catch  any  fish  but  barracuda  and  mackerel.  During  the  last 
months  of  summer  but  little  attention  is  given  to  fishing  of  any  kind,  there  being  little  demand  for 
this  kind  of  food.  The  poor  demand  for  fish  at  that  season  arises  from  the  fact  that  the  fishermen 
have  not  the  means  of  preserving  and  marketing  their  catch  in  suitable  condition.  The  price  of  ice 
is  so  high  that  its  use  would  increase  the  cost  of  fish  beyond  the  means  of  the  majority  of  the  people. 
Most  of  the  fifth  are  now  sold  at  from  10  to  15  cents  per  pound  in  the  Santa  Barbara  market,  but  18 
cents  is  sometimes  paid  for  fat-hea<ls,  whitefish,  red  rockfish,  and  yellow-tails. 
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Nearly  every  spot  about  the  Santa  Barbara  Islands  where  rock;  bottom  ii  foand  may  be  oonsid- 
ored  X  fisbiDg-g round.  Red  rockflaU  and  fat-heads  are  found  fruui  close  to  tbu  rurks  ont  into  depths 
of  90  fiitboiuB,  but  they  are  most  abundant  where  the  wBt«r  is  from  15  to  25  fathama  deep.  Some 
[daces  are  much  more  favorably  regarded  than  others.  Anaea])a  Passage  is  oue  of  the  best  groaads, 
and  can  generally  be  relied  on  tbronnliont  the  entire  year.  In  the  vicinity  of  Richardson  Rock  is 
uiiothtT  good  grodud,  and  Wilson  Rock  is  cousidered  the  moBt  prolific  Hpot  about  the  islands  during 
the  first  three  mouths  of  the  year.  Betwei^n  these  rocks  and  the  nnrtliern  end  of  San  Miguel  Island 
roil  rockliHb,  fat-beads,  and  whilefish  oi'Onr  in  considerable  numbers  in  the  summer,  bat  iluriug  winter 
these  species  are  more  abmidunt  about  the  rocky  patrhes  otf  the  shores  of  Santa  Rosa,  Santa  Cruz, 
and  Anacapa.    Tbo  bottt  ground  for  yellow-tails  is  in  close  jiroximity  to  Wilson  Rock. 

The  best  seiLSon  for  fishing  is  during  the  winter  months,  vlien  tbewindsare  variable  and  gentle. 
In  summer  the  northwest  trades  sweep  down  the  coast,  often  with  great  relocity.  At  such  times  the 
fishermen  resort  to  the  northern  end  of  the  group,  thereby  receiving  the  benefit  of  a,  fair  wind  to 
Santa  Barbara  when  a  full  loail  baa  been  secured. 

Rainy  weather  affects  the  movements  of  both  surface  and  bottom  fish.  Mr.  Larco  states  thathe 
seldom  finds  anything  in  bis  nets  during  a  rainy  spell,  and  long  experience  has  taught  him  to  resort  to 
some  other  method  of  fishing  during  such  timed. 

The  salt-water  crayfish  (Panuliru*  interruptna)  is  caught  in  trammel  nets  and  in  small  net  traps. 
The  latter  are  very  much  like  the  traps  used  by  the  boat  fishermen  along  the  shoreti  of  Long  Island 
Sound  and  Massachusetts  Bay  for  catching  ciinners.  They  are  sonit'wbat  smaller,  however,  and  have 
two  iron  boops  instead  of  one,  to  which  the  net  is  fastened.  One  is  at  the  top  and  measures  abont2 
feet  in  diameter,  while  the  second,  at  the  bottom,  is  only  10  inches  across.  Tbey  are  placed  2^  feet 
apart,  that  being  the  length  of  the  trap.  A  wire  ca^e  about  the  size  of  a  saucer  is  attached  at  the 
b  ittom  and  serves  tu  hold  the  bait.  The  bridle,  to  which  the  lino  for  lowering  and  hauling  the  trap 
is  fastened,  consists  of  four  lines  tie<l  to  the  upxier  lioop.  These  lines  are  rove  through  a  small  piece 
of  wood  which  acta  as  a  float  tu  prevent  their  e>-ttling  down  over  the  cage  and  covering  the  bait. 
When  restingon  the  bottom  the  top  hoop  falls  in  such  a  inaiiuer  aa  to  fully  disclcise  the  hatt- 

Mr.  Larcu's  bouto  are  all  carvel-built  and  with  keels;  tbey  are  open  and  have  a  wash  rail,  small 
deck  forward,  and  lateen  rig.  Tbey  are  about  25  feet  long,  7  feet  wide,  have  a  straight  stem  and 
sharp  stem,  with  the  rudder  huug  outride.  The  accommodations  for  sleeping  and  cooking,  ae  iu  all 
other  boats  of  this  class,  are  very  poor.  The  fish  are  thrown  into  the  bottom  of  the  boat  as  soon  as 
caught,  and  covered  with  seaweed  to  protect  them  from  the  sun. 

San  Pedro  region. — After  completing  a  line  of  soaadings  and  dredgiugs  between 
San  Diego  and  Poiot  Fermiii,  February  4, 1889,  search  was  made  for  a  reported  sboal 
off.tlie  latter  place,  but,  apparently,  it  does  not  exist.  Subsequently  an  examinatioQ 
was  made  of  South  Bauk,  which  is  described  as  follows  by  Capt.  TaoDer: 

It  extenila  about  10  miles  SE.  by  E.  (magnetic)  from  San  Pedro  ligbt-house,  and  is  from  3  to  31 
miles  in  width.  The  depths  increased  regularly  to '20  fathoms  2  miles  frum  the  point,  and  to  29  fathoms 
at  the  outer  extremity.  The  soundings  correspond  generally  with  those  of  the  Coast  Survey  chart, 
and  the  bottom  w:ia  usually  the  same  dark-gray  sand;  but  putting  the  truwl  over,  it  fTeqaently 
dragged  over  stony  patches,  on  which  kelp,  sponges,  bryozoans,  etc.,  were  growing. 

Beam-trawl  statious  Nos.  2938  to  2942,  inclusive,  were  on  and  about  this  bank  at 
distances  of  0  to  11  miles  from  Point  Fcrintn,  in  depths  of  20  to  47  fathoms.  Mr. 
Alexander  has  reported  as  follows  couceming  South  Bank  and  the  fisheries  generally 
of  this  region: 

This  bank  is  3}- miles  wide  and  covers  an  areaof  about  30  sqaare  miles;  the  good  fishing-spots  are 
confined  to  a  much  smaUer  area,  however,  being  generally  in  depths  of  20  to  28  fathoms.  About  twenty- 
five  small  fishing  boats  are  engaged  in  fishing  on  this  bank  the  year  round,  Floanders,  red  rockfish 
ud  smelt  are  caught  in  their  proper  seasons, 
in  greatest  demand.  Herring,  mackerel,  and 
lent  chiefly  the  sboaler  water  close  to  the  shore. 
jn.  Los  Angeles  is  the  principal  market  for  all 
r  pound  being  paid  for  all  the  species,  except 
E  to  the  supply  and  demand;  200  pounds  offish 
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The  fishing  for  red  rookfish  is  carried  on  in  a  manner  not  unlike  that  for  grouper  lu  the  Gulf  of 
Mexico.  When  the  ground  is  reached^  the  boat  is  luffed  up  into  the  wind  and  a  sounding  made  with 
a  baited  hook  attached  to  the  lead.  If  no  fish  are  found  on  two  trials,  the  boat  is  again  given  head- 
way, and  a  new  berth  taken  a  short  distance  from  the  first  one.  This  opert^tion  is  repeated  until  a 
place  is  found  where  the  fish  are  abundant,  when  the  jib  is  hauled  down,  the  main  boom  guyed  out, 
and  the  boat  allowed  to  drift  a  short  distance.  If  the  fish  continue  to  bite,  the  anchor  is  lowered. 
The  fish  feed  upon  small  spots  and  ridges  covered  with  kelp,  and,  ns  they  can  not  be  tolled  away  from 
tbeir  feeding-ground,  an  anchorage  has  to  be  made  as  nearly  as  possible  over  these  localities;  other- 
wise very  poor  results  may  be  expected.  Fishing  is  actively  continued  until  the  place  is  exhausted, 
when  a  new  berth  must  be  sounded  out.  Frequently  one  or  two  boats  will  have  excellent  fishing 
while  a  dozen  or  more  may  meet  with  no  success.  These  fish  appear  to  move  about  from  place  to 
place,  and  the  good  fishing-grounds  of  one  day  may  be  entirely  deserted  the  next. 

Most  of  the  boats  belonging  to  San  Pedro  that  fish  on  South  Bank  and  vicinity  are  sloop-rigged 
and  keeled.  They  average  20  feet  long  and  6^  to  7  feet  wide.  Their  accommodations  are  as  good  as 
conld  be  expected  on  boats  of  their  size,  and  are  far  better  than  on  similar  boats  farther  south. 
Herring  and  salt-water  crayfish  or  rock-lobster  (Panulirus)  are  used  for  bait. 

The  fishermen  of  San  Pedro  and  adjacent  places  are  mostly  Scandinavians,  Portuguese,  and  Ital- 
ians, the  Scandinavians  being  in  the  majority.  Many  of  the  Italians  fish  abont  San  Clemente  and 
Santa  Catalina  Islands,  while  those  of  other  nationalities  pay  little  attention  to  those  islands,  resort- 
ing chiefly  to  South  Bank.  The  Italians  have  a  few  fish-houses  and  a  flake-yard  on  Santa  Catalina, 
where  they  dry  fish  in  summer.  No  attempt  is  made  to  split  and  dry  fish  in  the  winter,  and  during 
that  season  the  fishermen  remain  mostly  on  the  inshore  grounds. .  A  favorite  spot  for  summer  fishing 
lies  1^  miles  from  the  eastern  end  of  Santa  Catalina  Island.  Lcirge  quantities  of  red  rookfish  are 
taken  there,  and  also  whitefish  (Caulolatilua  princeps)  and  fat-heads  {Trochocopue  pulcher)  at  certain 
seasons. 

Hand  lines  only  are  used  for  bottom  fishing  in  this  region.  Trawl  lines  would  be  of  little  servit-e 
on  the  rocky  patches,  as  the  fishing  areas  are  of  small  extent  and  mlich  of  the  trawl  would  be  spread 
out  over  barren  ground.  The  gear  is  rigged  in  the  same  manner  as  that  of  the  hand-line  fishermen  of 
San  Diego. 

The  San  Pedro  fishermen  state  that  bonito  strike  this  part  of  the  coast  the  first  of  March  and 
mackerel  a  month  later.  The  method  of  catching  them  here,  as  previously  explained,  is  by  means  of 
troll  lines  and  gill  nets.  The  fishermen  also  affirm  that  they  have  never  seen  mackerel  schooling  in 
the  vicinity  of  South  Bank,  although  herring  and  sea  bass  frequently  school  in  large  bodies.  This  is, 
however,  the  region  from  which  most  of  the  schools  of  mackerel  have  been  reported -by  passing 
vessels.  These  reports  are  not  unnatural,  in  view  of  the  fact  that  even  an  experienced  eye  is  often 
deceived  in  attempting  to  distinguish  between  schools  of  mackerel  and  herring,  and  it  is  sometimes 
impossible  to  determine  the  species  until  specimens  have  actually  been  taken  in  the  nets. 

Alamitos  Bay  aiid  Newport  Harbor. — These  two  inlets  were  examined  by  Prof.  0. 
H.  Gilbert  on  January  12  and  13, 1889,  with  reference  to  their  adaptability  for  oyster- 
raising,  the  density  and  temperature  of  the  water  being  carefully  determined.* 

Santa  Catalina  Island. — This  island  was  visited  by  the  Albatross  on  February  14, 
1889,  but  unfavorable  weather  prevented  an  investigation  of  the  fishing-grounds.  The 
fisheries  in  its  vicinity,  however,  have  been  referred  to  in  the  last  extract  given  above, 
from  the  report  of  Mr.  Alexander. 

Santa  Barbara  Island, — The' only  dredge  haul  made  in  this  vicinity  was  at  station 
No.  2982,  about  5J  miles  southwesterly  from  Santa  Barbara  Island,  depth  178  fathoms, 
the  bottom  consisting  of  sand,  gravel,  and  mud.  Mr.  Alexander  describes  the  fishing 
trials  close  by  the  island  as  follows : 

An  anchorage  was  made  in  the  afternoon  on  the  northern  and  eastern  side  of  Santa  Barbara 
Island,  where  the  naturalists  were  landed.  A  crab  net,  baited  with  iresh  whitefish,  was  pat  over  the 
side,  but  nothing  was  captured  in  it.    The  hand  lines  did  better^  although  during  the  first  hour  no 


*Report  upon  certain  investigations  relating  to  t^e  planting  of  oysters  in  southern  California. 
By  Charles  H.  Gilbert.    Bull.  U.  S.  F.  C,  ix,  1889,  pp.  95-98,  3  maps,  1  plate. 
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bitfcs  were  felt     Towards  eveniDg,  however,  a  school  of  red  rockfish  and  whitefish  passed  under  the 

ship,  and  l>etween  40  and  50  of  them  were  canght.    The  longer  we  fished  the  more  plt^ntifnl  they 

seemed  to  become.    The  din^sey,  with  Capt.  Tanner  and  the  writer,  was  rowed  to  a  point  about  half 

a  mile  to  the  westward  of  a  reef  of  sharp  rocks  which  makes  oft'  from  the  shore,  where  we  fished  for 

about  an  hour,  making  several  changes  in  our  position  during  that  time.     The  catch  consisted  of  three  ' 

red  rockfish  and  one  fat-head.    One  large  flounder  ( Paralichfhys  vaUfomieu9)f  of  the  kind  called  halibut  i 

by  the  fishermen  of  San  Diego,  was  hauled  to  the  surface  of  the  water,  but,  owing  to  its  being  **  lip- 

hooke^l/*  it  managed  to  free  itself,  greatly  to  our  disappointment. 

San  Nicolas  Island. — ^This  island  was  visited  on  January  18  and  February  13, 
1889,  but  stormy,  weather  prevented  extensive  observations  on  both  occasions.  On 
the  former  date  seining  only  was  carried  on,  two  hauls  being  made  at  the  eastern  end 
of  the  island.    Abalone  shells  occur  here  in  great  abundance,  and  are  collected  for  ; 

the  market.  A  Chinese  boat,  in  search  of  these  mollusks,  reached  the  island  at  about 
the  same  time  as  the  Albatross.  A  small  amount  of  fishing  with  hand  lines  was  done 
during  the  morning  of  February  13.  Two  trials  were  made  before  good  grounds  were 
discovered.  The  third  position  was  2  miles  WSW.  from  the  island,  in  a  depth  of  21 
fathoms,  17  red  rockfish,  3  whitefish,  2  yellow-tails,  1  fat-head,  1  cultus-cod,  and  4 
jacks  (Sebastodes  paucispinis)  being  captured  in  the  course  of  ten  minutes.  The  boat 
then  drifted  into  deeper  water,  where  no  fish  could  be  obtained,  but  on  returning  to  a 
depth  of  22^  fathoms  good  fishing  was  again  secured,  the  same  species  being  taken, 
but  in  smaller  quantities. 

Lines  of  deep-sea  soundings  have  been  run,  connecting  San  Nicolas  Island  with 
Tanner  Bank  at  the  south  and  San  Glemente  Island  at  the  east,  and  defining  the 
contour  of  the  bottom  for  some  distance  to  the  north  of  San  Nicolas  Island. 

Cortes  and  Tanner  Banks. — These  two  banks,  which  are  located  about  95  miles 
due  west  of  the  coast  end  of  the  boundary  line  between  the  United  States  and  Mex- 
ico, constitute  the  most  important  offshore  fishing-grounds  on  the  coast  of  California 
south  of  San  Francisco.  They  are  only  a  few  miles  apart,  but  are  separated  by 
depths  of  100  to  something  over  200  fathoms.  Coast  and  Geodetic  Survey  chart  No. 
5000  represents  them  on  a  very  small  scale,  with  their  outlines  defined  by  the  100- 
fathom  curve.  A  more  detailed  chart  is  given  in  the  report  of  Capt.  Tanner,  contained 
in  the  Annual  Report  of  the  Fish  Commission  for  1888-89.  They  are  here  outlined  by 
the  50-fathom  curve  as  inclosing  that  portion  of  each  bank  which  has  been  most 
thoroughly  surveyed  and  fished  over,  especially  in  the  case  of  Cortes  Bank,  the  larger 
of  the  two.    Capt.  Tanner's  account  of  the  examination  of  Cortes  Bank  is  as  follows: 

Arriviug  at  the  bank  the  following  morning  (January  16),  we  commenced  iuvobti  gat  ions  by 
sounding^  dredj^ing;  and  the  use  of  hand  lines.  The  sea  was  breaking  heavily  over  Bishop  Rock, 
which  made  an  excellent  landmark,  enabling  us  to  locate  ourselves  on  any  part  of  the  bank  with 
certainty  and  without  loss  of  time.  The  examination  was  completed  on  the  evening  of  the  ITth,  and 
the  general  results  may  be  stated  as  follows:  The  charts  are  on  scales  entirely  too  small  to  admit  of 
details  being  shown.  Bishop  Kock,  on  which  there  is  but  10  or  12  feet,  is  the  shoalest  part  of  the 
bank  The  sea  breaks  over  it  heavily  during  moderate  weather;  but  with  a  smooth  sea,  when  facing 
the  sun,  it  can  not  be  seen  at  any  distance  and  is  at  such  times  ver>'  dangerous.  The  depths  corre- 
spond generally  with  those  on  the  charts,  with  the  exception  of  a  6-fathom  spot  which  was  found 
about.a  mile  south  and  east  of  Bishop  Rock.  This  might  have  led  to  a  less  depth,  but  there  was  a 
heavy  swell  at  the  time,  which  induced  us  to  seek  deeper  water.  Our  soundings  extended  the  area 
of  the  bank  in  a  southwest  direction,  where  it  requires  further  examination.  The  bottom  was 
composed  of  sand,  shells,  coral,  and  rock,  the  latter  cropping  out  at  short  intervals  over  the  entire 
surface.  The  fauna  was  very  rich  and  varied.  Fish  were  swarming  over  the  bank  in  great  numbers, 
and,  in  fact,  it  was  found  to  be  the  richest  ground  we  have  found  in  the  Pacific.  The  trawl  line  was 
set  and  quite  a  number  of  fish  taken,  bnt  the  bottom  was  too  rough  for  that  method  of  fishing.    Ban- 
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Tanner  Bank,  so  nunt«ed  by  ihe  S«|^r?nteniionl  of  ih«t*  I',  S*  l\viist  ami  GtH^U^lk* 
SnrreT.  vas  noi  examined  antil  the  24(h  of  Janaa;>%  Tbe  tVUloviu^ brief  t)e<^^ri|4Hm 
Is  by  Capt.  Tanner: 

It&  j7^eat<^  l^aeth  ia?vic^  of  the  o^'MTmIkmii  carv^  )>  S  9!::lo»  «*$«  an«t  vv^t  nw^iK'lttf^  b;- :}  im^Vm 
in  width  MX  h»  e«st«-m  extrvraiiT.  n*rT\»wiiis:  io  If  ua**^  «i  the  w««^om  «^a*!.  Th<»  t^rMt^r  \^f  th**  KmK» 
im  vhi^h  was  foond  4.S  lAib^.iii*^  i*  in  UtitistW  :fc^  4:^  X.,  K^ujtrimue  IS!>-  U>  W,.  «n«i  tlH^  l«fcsl  v;jkt«^r»  3S 
fttbomsv 'vma^  iVnna  near  tk<^  rastem  c'od.  in  UtitiuW  :!^'  4:^  :^>  X..  loui;;imW  11^  OT  IC^  \\\  tV" 
bott«*si  m  coTs^p€ts*rd  of  sand  and  >ber.^  with  nuiuei\>n$  iwky  fMHichiWs  «»n  whi^^h  th<^  t'^ati;ii  xr»»  fx^unl 
to  be  identicjd  with  that  of  C\»rt«s  Bank  in  si'<^ilar  t\e|>ih^  The  oi[^f;iihom  eur\*«  on  the  e^n^l  ettU  he«$i 
north  triK-  16  miles  ftvHu  Bishop's  Ro«.^k.  both  bein^;  tui  the^utme  sabtuArine  }\Ut«Mn«  trith  iulervt^niii^ 
depths  of  less  than  dlX>  fjithi^ms.  The  same  spceie«  of  fish  found  on  Cortv^c^  «eT>^  laikeu  on  this  Kunk^ 
aad  it  may  be  oonsideRd  a  radnable  addition  to  the  t)shin|i;>gTonnd$  of  the  l^^citit''  e^vusK 

The  fishing  trials  on  Cortes  Rank  are  thas  tloseribeil  by  Mr.  Alexander: 

Jamnary  16  wesoonded  in  60  fathoms  on  Cortes  Bank  v«)re«V>:ii^^  st.:ition  No«  ii^lU  latilnde  ^' 
27  30  X.,  longitnde  119-  05  W.^  whec^  hand  lines  wei>»  pnt  over«  tjikiu^);  2  umI  tiH^klish  am)  I 
whitefish  CamMmiiJm*  primcfp*}  in  the  course  of  .^Iniut  titteen  miiint«v(,  A  ^MtK^nid  tri^il  waii  m;«de  j^h^ii 
after  at  hydrographie  station  It^l.  latitude  ST  25  :)i>  X.«  longitude  ir>  iV>  \\\.  depth  17  fath^uns. 
bottom  roeky.  Fishing  was  carrietl  on  with  hand  lines  for  forty^tive  nunntv^  during  which  time  the 
Tessel  drilled  into  5  £ithoms  of  waiter.  The  nesults  were  «s  follows :  17  fat-ht>;ids  v  fV«H^i«c«»|»(t«  ^mh^^r\ 
10  yellow-tails  \Sfha4tode$  Mmridm*  -,  and  2  sea  ba^  v^'^'''^*'***^  WiilAntlN*^.  The  stron|f  and  slinrp  teeth  of 
the  £it-heads  played  sad  haroe  with  hooks  and  gangiugs,  stripping  the  li>nuer  fW^ni  the  suihmIs  ut^rly 
as  fast  as  they  could  be  pnt  on.  These  fish  would  be  very  destructive  to  trawl  liutNS  st^t  across  the 
rocky  patches  which  they  frequent*  The  yeUow>tail  nn^ktish  would  follow  to  the  surfiice  any  struggling 
captiTS  at  the  end  of  a  line,  their  movements  somewhat  resembling  those  of  tbe  Atlantic  coast  |Hdk^'k« 

Hsring  baited  a  trawl  while  the  hand>line  tishing  was  going  on«  we  set  it  at  12:40  p^m..  iu  2li 
fathoms,  hard  bottom.  It  was  allowed  to  remain  down  one  hour,  after  which  no  little  di<!^cully  was 
experienced  in  hauling  it,  because  many  of  the  hooks  caught  on  the  bottom  aikd  it  W)is  necessary  to 
break  the  hooks  or  part  the  gangings  to  recover  ia  When  within  almut  10  tat  bonis  of  the  end  the 
ground  line  broke,  and  we  were  obliged  to  haul  the  remainder  of  the  trsiwl  l!Vom  the  other  buoy «  The 
resnlt  of  the  trial  was  18  fish,  as  follows:  2  rod  rockfish,  3  whitcfishy  1  trvetish  c<^^s^«<<Nfes  iNTrt«v|M^, 
and  12  fat-heads.  We  arrived  on  board  the  steamer  at  3  :rt5  p.  ni.  While  the  traw*l  was  down*  dredging 
and  hand-line  fishing  were  carried  ou  from  the  shi]),  the  following  species  lH>ing  takei\  by  the  latter 
means:  SOtat-heads,  37  yellow-tails,  1  whitefish,  3  red  rockfish,  2  black  rockfish  {Siphn*ioflr9  m^^linn*)^ 

1  scorpion  (Soarpanii  gmttata)^  and  2  jewfish  {Strreolepi*  giga9).  The  two  sptM^imons  of  tbe  last  •named 
species  weighed  155  and  190  pounds  respectively.  The  fat-heads  averagei)  10  }M>aud8  each  in  weight. 
Fishing  began  in  25  fathoms  and  was  carried  into  8^  fathoms. 

January  17,  Bounding,  dredging,  and  fishing  were  carried  on  continuously  over  Cortt>s  Bank. 
Seven  trials  with  the  hand  lines,  from  a  quarter  to  half  an  hour  each  iu  dunition»  were  mmlo  during 
the  day,  resulting  in  the  capture  of  95  fish.  The  first  was  at  hydrographic  stiition  UUU,  47  Oithouis, 
where  1  whitefish  and  1  yellow-tail  were  caught.  The  second  was  at  hydrographic  station  l(Ki2,  20 
fathoms,  where  15  whitefish,  5  red  rockfish,  and  2  fat-heads  were  taken.    One  cultus-cod«  1  yellow-tiUl, 

2  red  rockfish,  and  1  whitefish  were  the  total  results  of  about  twenty  mii^uUvi*  fishing  at  bydi^>graphic 
station  1633,  depth  43  fathoms.  The  fish  took  the  bait  less  et^erly  than  on  the  preceding  trials,  and 
we  o1)8erved  that  the  vessel  had  drifted  from  places  where  we  were  hauling  them  **  pair  and  pair  **  into 
others  where  not  a  single  bite  would  be  felt.  The  bank  seemed  to  have  niauy  spots  or  ridgi^s  wht^re 
all  the  species  mentioned  occurred  in  great  abundance,  but  on  leaving  these  places  good  fishing  stopped. 
The  fishing  greatly  resembled  that  for  red  snappers  in  the  Gulf  of  Mexico. 
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At  h.vitrogtapliiv  Htutiou  1636, 45  Catboms,  no  Hah  wero  taken.  We  were  posaibl;  drifting  iu  a  little 
Rnlly,  iind  a  niigbt  cliango  of  pouitiDn  t»oitlior  side  migUthave  brought  us  ovorgoodgroanil.  Twonty- 
tni)  wliitelidli,  11  red  ruokfish,  aud  3  fut-iieadH  were  Hiibscqiieatl;  Hecori^d  iu  tweotf  minutes  at  hydro- 
gnifliic  Btatiou  1639,  30  fatUoioB ;  and  11  fat-heads,  4  yellow. tails,  1  black  rookfisb,  and  1  scorpion 
iScorpama  galtala)  in  a  few  minutes,  at  bydro^aphic  HtalioQ  1646,  II  fathoms.  The  last  trial  of  the 
day  was  luade  shortly  after  dark  at  hydrographic  slatiiiii  IMl,  51  fathoms,  for  the  purpose  of  deter- 
mining the  uQects  of  darknosB  upon  the  Ssbiug.  Tim  renultH  aeenied  to  prove  that  the  flsh  will  not 
bite  after  dark,  an  we  were  iu  a  good  locality  and  could  feel  the  lisb  constantly  etriking  against  onr 
leads  aud  lints,  but  not  a  single  specimen  was  taken  on  the  books. 

Cortea  Bitiik  was  found  to  be  the  most  promiHiOK  olTHhoru  tisbiDg-groand  on  the  California  coast 
south  of  Shu  Francisco.  It  bus  an  area  of  51  8i]uari>  niilitH,  wttb  ilupttm  less  tbao  50  fathoms.  Tiie 
deeper  parts  of  the  bank  have  bceu  surveyed  to  a  slight  extent  uuly,  but  it  is  probable  that  good 
Imhing  will  also  bo  found  outside  of  the  50-fathom  limit.  The  sboal  part  of  the  bank  is  about  15  miles 
long  (WHW.  and  ESE.),  its  Cfuter  being  in  about  latitude  32^  26'  30"  N.,  longitude  119°  08'  W. 
Bisliop's  Rock,  wbiih  reaches  to  within  2i  fathoinB  of  the  aurfuce,  )iee  in  latitude  32°  ^'  40"  N.,  lon- 
gitude 119''  06'  30"  W.  A  fishing  vessel  at  anchor  on  the  bank  to  windward  of  this  rock  would  prob- 
ably iind  it  extremely  uncomfortable  if  caught  out  in  ahoavj  gale;  but  ae  the  rock  is  small,  a  staunch 
schooner  could  work  out  by  it  iuto  deep  water,  if  not  aiii'horod  too  near  it  when  the  storm  began. 

Pruvions  to  the  investigations  of  the  Jtbairom  nothing  was  known  respecting  the  food-fishes 
.  iuhabiting  tbiis  bank.  The  dem:ind  for  huh  along  tliis  part  of  the  coast  is  so  limited  at  present  that  the 
liBliermen  do  not  fiud  it  necessary  to  venture  outside  of  a  few  headlands  in  search  of  new  grounds. 
Tboy  csn  give  but  little  authentic  information  respecting  the  fishiug-grounds  26  to  30  mib's  off  the 
I'OBst.  The  fishing  areas  adjacent  to  Sau  Diego  and  Santa  Barbara  are  sufficient  for  the  immediate 
reiiuirements  of  those  places,  but  with  a  considerable  iucreiise  in  population,  more  distant  and  deo^ier 
grounds  will  have  to  be  sought  for,  necessitating  the  building  of  a  larger  and  better  class  of  fishing 
boaiB,  Small  Tessela  patterned  after  the  eastern  well  or  smack  boats  could  maku  quick  and  safe 
passages  to  and  from  Cortes  Bank.  A  week  or  a  fortnight  could  be  spent,  if  necessary,  in  obtain- 
ing a  fare,  and  by  the  end  of  that  time  fish  would  still  he  in  good  prexervation,  whereas  the  present 
metbo<ls  compel  the  tishermen  to  market  theit  finh  daily  to  prevent  their  becoming  unfit  for  sale. 

Twelve_station.-s  wpre  ma^ie  on  and  about  Cortes  Bank  with  ilie  dredges,  tangles, 
and  beam  trawl.  Tbt-y  arc  as  follows:  Ko.  2911,  60  fathoms;  So.  2912, 10  fathoms; 
No.  2013.  2G  fathoms;  No.  2914,  26  fathoms;  No.  2915,  55  fathoms;  No.  2916,  93 
fethoms;  No.  2917, 99  fathoms;  No.  2918, 67  fathoms;  No.  2019, 984  fathoms  (about  12J 
miles  southwest  of  Bishop  Bock);  No.  2920,  87  fathoms;  No.  2921, 145  fathoms;  No. 
2922,  47  iathoms.  ^ 

Deep-sea  soundings  were  run  from  Tanner  Bank  to  San  Nicolas  Island  and  to  the 
southern  end  of  Sao  Clementc  Island.  A  third  line  connects  Cort«8  Bank  with  the 
region  ofi'  Point  Loma.  The  latter  developed  a  series  of  elevations  and  depressions 
over  which  the  depths  varied  from  211  to  1,047  fathoms. 

The  following  are  the  principal  food-fisbes  obtained  on  Cortes  Bank  by  the  use  of 
haud  tines: 

Serranua  clathratut,  Rock  bass.  SebatUidrs  miniatut,  Vermilion  rockfish 

Stereotepi*  gigat,  Jew6ab.  oonsMlaUts,  Rockfish. 

Troehocoput  puU^ter,  Fat-head.  nwoMu*,  Corsair. 

Caalolatiliu  princept,  Whitetish.  cklorotticlnt,  RoekGsh. 

Ophiodon  elongatut,  Cultus-cod,  tterilforis,  Rockfish. 

5«hu(odM  paucifpiRia,  Jack.  garricept,  Treefisb. 

J — ..j.._  Tr„ii — .„;i — i.c.i.  a 1  jiiHnM,  Soulpin. 

itks»  Bordidita,  Flatfish. 
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Vicinity  of  San  Clemente  Island. — While  passing  up  tlie  coast  on  the  voyage  to 
San  Francisco,  in  May,  1888,  a  short  stop  was  made  in  Smuggler  Cove  at  the  south- 
eastern end  of  San  Clemente  Island,  but  only  shore  collecting  was  attempted.  Sub- 
sequently the  beam  trawl  was  hauled  successfully  in  a  depth  of  414  fathoms,  gray 
sand  bottom,  about  7  miles  off  the  northern  end  of  the  same  island  (station  2839). 

The  region  was  again  visited  on  January  23  and  25,  1889.  In  the  evening  on  the 
former  date,  a  gill  net  was  set  in  Smuggler  Cove,  and  was  allowed  to  remain  down 
over  night,  but,  although  a  school  of  fish,  supposed  to  be  herring,  was  seen  at  the 
surface,  nothing  at  all  was  captured.  The  exceeding  phosphorescence  of  the  water, 
which  imparted  a  glow  to  the  entire  net,  may  have  been  accountable  for  their  failure 
to  mesh.  On  the  25th  a  party  was  landed  at  the  southeastern  end  of  the  island, 
where  they  found  an  excellent  beach  for  seining,  although  the  surf  was  running  some- 
what heavily  at  the  time.  Repeated  hauls  were  made  with  the  net,  securing  a  good 
representation  of  the  shore  fishes,  among  which  were  large  numbers  of  viviparous 
perch  (Amphistietts  arge^iteus)  and  a  few  smelts. 

Several  fishermen  belonging  to  a  San  Diego  sloop  were  encamped  on  the  island. 
They  made  use  of  hand  lines,  fishing  in  depths  of  30  to  40  fathoms,  and  obtaining  fat- 
heads, rockfish,  whitefish,  etc.,  which  were  split  and  salted.  Short  trawl  lines  were 
also  employed  at  times,  and  traps  were  set  for  capturing  salt-water  crayfish.  The 
sloop  visited  the  island  once  every  week  or  ten  days  and  carried  bhe  catch  to  San 
Diego. 

Oulf  of  Santa  Catalina  and  the  region  off  San  Diego. — Two  lines  of  deep-water 
soundings,  including  a  few  dredgmg-stations,  were  run  through  the  Gulf  of  Santa 
Catalina  from  off  Point  Loma,  one  in  the  direction  of  Point  Fermin,  the  other  extend- 
ing through  the  passageway  between  Santa  Catalina  and  San  Clemente  Island.  A 
third  line  extends  from  off  Point  Loma  to  Cortes  Bank,  as  explained  above.  In  addi- 
tion to  these  a  number  of  dredging  and  fishing  trials  were  made  directly  off  San 
Diego  and  about  Los  Coronados. 

The  dredging  stations  were  distributed  as  follows  :  No.  2937,  359  fathoms,  near 
the  center  of  the  Gulf  of  Santa  Catalina;  No.  2923, 822  fathoms;  No.  2924, 455  fathoms; 
No.  2925, 339  fathoms ;  No.  2926, 69  fathoms ;  No.  2929, 023  fathoms ;  No.  2934, 36  fathoms ; 
No.  2935, 124  fathoms,  and  No.  2936,  359  fathoms,  off  San  Diego,  within  a  maximum 
distance  of  16J  miles  from  land;  No.  2930,  60  fathoms;  No.  2931,  34  fathoms;  No.  2932, 
20  fathoms,  and  No.  2933,  36  fathoms,  in  close  proximity  to  Los  Coronados ;  No.  2927, 
313  fathoms,  and  No.  2928, 417  fathoms,  between  San  Diego  and  San  Clemente  Island. 

Los  Coronados  are  located  just  south  of  the  boundary  liue  between  California  and 
Lower  California.  Important  fishing-grounds  exist  in  their  immediate  vicinity,  and, 
lying  very  near  to  San  Diego,  they  are  much  resorted  to.  The  following  account  of 
investigations  made  in  this  locality  on  January  26,  1889,  is  from  the  report  of  Mr. 
Alexander: 

On  the  morning  of  January  26  investigations  were  begun  in  the  vicinity  of  Lios  Coronados  Islands. 
The  first  trial  for  fish  was  made  with  hand  lines  at  hydrographic  station  1706,  latitude  32^  25'  N., 
longitude  117^  18'  W.,  51  fathoms,  5  red  rockfish  and  1  fat-head  being  taken.  The  next  fishing  was 
done  at  dredging  station  2931,  34  fathoms,  latitude  32^  25'  30"  N.,  longitude  117"^  16'  45"  W.,  and  was 
a  failure.  These  stations  were  between  the  North  and  South  Coronados.  A  small  Italian  fishing  boat 
was  anchored  close  by  where  the  last  trial  was  made.  She  was  on  a  favorite  spot,  but  had  met  with 
poorsuccessy  the  catch  for  the  previous  twenty -four  hoars  having  amounted  to  only  about  50  pounds 
of  red  rockfish,  whitefish,  and  fat-heads.  During  the  summer  months  these  species  are  sometimes 
Tery  abundant. 

F.  C.  B.,  1892—13 
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Snoh  fish  as  are  taken  in  the  vicinity  of  Los  Coronados  and  San  Diego  bring  firom  3  to  4i  cents 
per  ponnd.  Very  few  are  salted  by  the  Italian  fishermen,  the  salt-fish  trade  being  monopolized  by 
the  Chinese.  The  Italians  fish  with  both  hand  lines  and  line  trawls,  bnt  chiefly  with  the  former  on 
account  of  their  cheapness.  Trammel  nets  are  frequently  used  among  the  rocks  close  inshore,  and 
fish  that  will  not  readily  take  the  hook  are  often  caught  with  them.  A  trammel  net  30  fathoms  long  and 
2^  fathoms  or  40  meshes  deep  costs  $26.  A  trawl  of  600  hooks,  completely  rigged,  and  including  the 
basket  in  which  it  is  coiled,  is  valued  at  $5.    Baskets  are  used  on  this  coast  for  the  storage  of  the  f 

trawls  in  preference  to  the  tubs  of  the  Atlantic  coast.    The  trawl  hooks  used  by  these  fishermen  are  i 

the  same  as  those  employed  by  the  French  fishermen  on  the  Grand  Bank  and  by  the  fishermen  on  the 
coast  of  Spain.  *  **  **  The  best  fishing  about  the  islands  is  found  between  the  Northern  and 
Southern  Coronados  in  26  fathoms.  Close  to  the  southern  side  of  the  northern  island  the  water  is 
deeper,  having  an  average  depth  of  46  fathoms.  In  this  latter  place  red  rockfish  are  the  principal 
species  taken.  About  6  miles  south  of  the  southern  island  is  a  small  shoal  ground  sometimes  resorted 
to  by  San  Diego  fishermen.  These  two  ^'spots''  are  the  only  ofbhore  fishing-grounds  known  in  the 
immediate  vicinity  of  San  Diego. 

The  Italian  fishing  boat  previously  referred  to  was  a  primitive  affair  about  18  feet  long,  7  feet 
wide,  and  2  feet  deep,  with  a  flat  bottom.  *  *  *  The  hand  lines  employed  were  as  rudely  con- 
structed as  some  of  those  made  by  the  Alaskan  Indians.  Many  sizes  of  lines  were  noticed  with  pieces 
of  lead  attached.  Each  line  is  generally  provided  with  firom  3  to  6  hooks,  fastened  to  short  snoods 
arranged  one  above  the  other  about  18  inches  apart.  This  style  of  gear  is  found  about  Kadiak,  Alaska. 
Demijohns  of  various  sizes,  tied  to  the  buoy  lines  by  their  handles,  serve  in  place  of  keg  buoys.  The 
reason  for  using  the  former,  as  well  as  many  other  inconvenient  devices,  is  their  greater  cheapness. 

Mr.  Alexander  also  fdrnidhes  the  following  notes  respecting  the  mackerel,  barra- 
cuda, and  bonito  in  this  region: 

While  in  San  Diego  several  fishermen  were  consulted  who  were  more  or  less  acquainted  with  the 
habits  of  the  species  of  mackerel  belonging  to  that  part  of  the  coast.  According  to  their  statements 
these  fish  strike  the  coast  in  the  vicinity  of  San  Diego  in  April  and  May  on  their  way  north.  They 
are  invariably  poor  at  that  season,  and,  in  fact,  during  most  if  not  all  of  the  year,  although  some 
claim  to  have  seen  a  few  fat  mackerel  in  October.  Their  migratory  habits  are  similar  to  those  of  the 
Atlantic  mackerel.  The  fishermen  assert  that  they  have  seldom  seen  them  schooling  at  the  surfao^e, 
notwithstanding  the  many  reports  of  steamers  and  other  vessels  respecting  large  schools  of  mackerel 
along  the  coast.  It  is  probable  that  man^  of  the  schools  of  fish  so  imported  are  not  mackerel,  but 
herring,  the  appearance  of  these  two  species,  when  at  a  distance,  being  readily  confounded  by  those 
who  are  not  familiar  with  them. 

It  is  very  doubtful  if  mackerel  approach  this  coast  in  sufficient  numbers  to  warrant  the  fitting  out 
of  vessels  for  their  capture,  after  the  manner  foUowed  on  the  New  England  coast.    Many  persons  I 

have  thought  that  it  would  be  a  paying  investment  to  do  so,  in  order  to  compete  with  the  New  ' 

England  fishermen  for  the  Pacific  coast  markets,  supplying  both  the  salt  and  fresh  fish.  Any  such 
venture  would  be  precarious,  however,  until  the  habits  and  abundance  of  the  species  have  been  posi-  | 

tively  determined,  and  certainly  not  more  than  two  vessels  should  be  fitted  out  in  the  begirning.  i 

AU  the  evidence  goes  to  prove,  moreover,  that  the  Pacific  mackerel  (Scomber  ooliaa)  is  greatly  inferior 
in  quality  to  its  Atlantic  relative  (Scomber  ecomhrua),  and  those  eaten  on  the  Albatross  were  pro- 
nounced insipid. 

The  fishermen  of  San  Diego,  Santa  Barbara,  and  San  Pedro  resort  almost  wholly  to  trolling  for  i 

the  capture  of  mackerel.    The  practice  of  heaving  to  and  raising  them  with  4to11  bait  seems  to  be^  I 

unknown  in  this  region.    A  few  are  caught  in  gill  nets,  but  large  quantities  ate  never  taken  at  a  time  ^ 

by  either  method.    The  greater  part  of  the  catch  is  sold  in  San  Francisco. 

During  the  summer  barracuda  are  abundant  about  San  Diego  and  along  the  coast  toward  Santa 
Barbara,  but  after  September  they  become  scarce,  although  scattering  individuals  are  taken  the  year 
round.  Ten  or  12  schooners  and  sloops,  of  from  10  to  28  tons  each,  belonging  to  San  Diego,  foUow 
down  the  coast  of  Lower  California  a  distance  of  about  170  miles  in  search  of  both  barracuda  and 
bonito.  The  latter  species  is  also  sometimes  called  Spanish  mackerel.  They  are  caught  by  trolling, 
and,  after  being  split  down  the  back  like  mackerel,  are  salted  in  bulk  in  the  hold  of  the  vessel,  the 
same  as  codfish.  The  catch  is  chiefly  landed  in  San  Diego,  where  the  fish  are  dried  on  flakes  and 
then  shipped  to  the  Sandwich  Islands  and  China  by  way  of  San  Francisco. 
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INVBSTIOATIONS  SOUTH  OF  CALIFORNIA. 

Daring  the  several  trips  made  by  the  Albatross  soathward  from  Oalifomia  very 
important  fishery,  biological,  and  hydrographic  information  has  been  obtained,  bnt  it 
is  not  intended  to  make  more  than  a  brief  reference  to  these  investigations  in  this  con- 
nection. On  the  voyage  from  Norfolk,  Ya.,  to  San  Francisco,  in  the  winter  of  1887-88, 
observations  were  continued  daring  the  entire  craise,  and  after  leaving  the  coasts  of 
South  America  stops  were  made  at  the  Galapagos  Islands,  Panama,  Acapalco,  La 
Paz,  and  several  places  along  the  outer  shores  of  Lower  Oalifomia.  During  the  early 
spring  of  1889  a  visit  was  paid  to  the  Oulf  of  Oalifomia,  and  from  January  to  April, 
1891,  the  ship  was  engaged  upon  a  special  scientific  investigation,  under  the  direction 
of  Prof.  Alexander  Agassiz,  off  the  coast  of  Mexico,  Oentral  America,  and  Ecuador, 
including  the  region  about  the  Oalapagos  Islands. 

OUTBB  OGAST  OF  LOWBB  OALIFOBNIA. 

After  completing  the  investigations  on  the  coast  of  Oalifomia,  in  February,  1889, 
the  Albatross  proceeded  southward  en  route  for  the  Oulf  of  Oalifomia,  but  in  order  to 
examine  certain  reported  dangers  to  navigation  off  Lower  Oalifomia  the  cruise  was 
not  made  direct.  A  line  of  soundings  was  carried  first  to  Ouadeloupe  Island,  and 
thence  to  the  Alijos  Bocks,  in  latitude  24^  58'  N.,  longitude  115^  52'  36''  W.,  and  to 
the  Bevillagigedo  group,  of  which  Olarion,  Socorro,  and  San  Benedicto  islands  were 
visited  in  the  order  named.  Important  collections  of  fishes  and  other  marine  animals 
were  obtained  at  each  of  these  places  and  also  by  dredging  in  the  intervening  deeper 
waters.  Interesting  observations  upon  the  physical  and  natural-history  feaM^ures  of 
the  different  islands  were  likewise  made  and  have  been  published  in  the  annual  report 
for  1888-89,  pp.  432-436,  466-468.  The  hydrographic  results  have  been  summarized 
as  follows  by  Oapt.  Tanner : 

Reports  of  islandB,  rookB,  and  reeft  in  the  regions  recently  traversed  by  the  Albatro9$  have  been 
carrent  from  time  immemorial.  The  U.  S.  8.  Narragantelfs  investigations  resulted  in  their  being 
expnnged  from  the  charts,  but  she  gave  ns  no  information  regarding  the  contour  of  the  ocean  bed, 
ivhich  is  the  only  sure  method  of  deciding  the  existence  or  non-existence  of  submarine  elevations. 
This  gap  has  been  fiUed  by  the  soundings  of  the  Albatross,  which  prove  definitely  that  these  vigiae  do 
not  exist  in  the  positions  assigned  them. 

Another  important  problem  has  been  solved.  The  chain  of  islands  commencing  with  Onade- 
loupe  and  extending  to  Los  Alijos  and  the  Bevillagigedo  group  have  been  considered  as  a  submerged 
mountain  range,  extending  parallel  with  the  peninsula,  connected  with  it  by  a  submarine  ridge  at 
one  extremity,  and  previous  to  the  submergence  inclosing  a  gulf  similar  to  the  Gulf  of  California. 
The  Albatross  soundings  not  only  show  this  to  be  an  error,  but  demonstrate  the  tact  that  the  several 
islands  are  isolated  volcanic  elevations,  entirely  independent  of  the  continent  and  of  each  other,  the 
sea  reaching  its  normal  depth  between  each  of  them  and  also  between  them  and  the  peninsula. 

The  observations  directly  along  the  outer  coast  of  Lower  Oalifomia,  both  in  1888 
and  1889,  were  carried  northward  from  Oape  St.  Lucas,  and  they  will  be  referred  to 
in  the  same  geographical  order. 

Only  one  dredge  haul  (No.  2829)  has  been  made  in  the  vicinity  of  Oape  St.  Lucas, 
the  tangles  having  been  used  in  a  depth  of  31  fathoms,  rocky  bottom,  off  the  Frailes. 
Station  No.  2830  was  in  66  fathoms,  fine  sand,  latitude  23^  33'  N. 

Visits  were  paid  to  Magdalena  Bay  in  both  years,  and  considerable  collecting  was 
done  in  that  vicinity  by  means  of  the  dredging  appliances,  nets,  etc    Food-fishes  were 
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found  to  be  abundant,  many  specimens  of  mullet,  perch,  anchovies,  smelts,  and  floun- 
ders being  captured  in  the  seines  and  beam  trawl.  Several  schools  of  mackerel  were 
observed  off  the  entrance  to  the  bay  on  April  9, 1889;  they  were  working  northward. 
Excellent  oysters  had  been  reported  from  this  locality,  and  a  search  was  made  for 
them,  but  without  success.  Mangrove  oysters,  however,  were  discovered  about  40 
miles  farther  north,  near  Boca  del  Soledad. 

On  May  4, 1888,  several  dredge  hauls  were  made  in  the  shallow  waters  about 
Abreojos  Point,  and  on  April  11, 1889,  numerous  fishing  trials  were  conducted  in  San 
Bartolome  Bay  (latitude  27^  40'  N.)  by  means  of  seines  and  hand  lines.  This  bay  has 
been  reported  to  be  an  excellent  fishing-ground,  but  nothing  was  captured  on  the 
hand  lines,  which  were  used  in  several  places  among  the  submerged  rocks  and  ledges 
off  the  mouth  of  the  harbor,  although  mullet,  smelts,  anchovies,  and  flounders  were 
plentiful  along  the  beaches.  The  U.  S.  S.  Banger  arrived  at  the  bay  at  about  the 
same  time  as  the  Albatross,  and,  making  use  of  a  very  large  seine,  secured  167  green 
turtles,  besides  two  or  three  dozen  fishes,  of  several  species,  iu  a  single  haul.  Some 
of  the  turtles  were  of  very  large  size. 

Gerros  Island  was  visited  on  May  5, 1888,  and  again  on  April  12  of  the  next  year, 
several  dredging  stations  being  occupied  about  the  island,  while  the  shore  fishes  were 
collected  by  seining.  Subsequently,  in  1889,  seine  hauls  were  made  in  San  Quentin 
Bay  and  on  the  shores  of  San  Martin  Island. 

GULF    OF  GAIilFOBNiA. 

On  the  voyage  fiorth  in  April,  1888,  a  stop  was  made  at  La  Paz,  Lower  Galifomia, 
for  the  purpose  of  coaling,  and  advantage  was  taken  of  the  opportunity  to  dredge  at 
several  stations  in  La  Paz  Bay,  in  San  Lorenzo  Channel,  and  between  Gerrabro  Island 
and  the  mainland,  off  Point  Gorda. 

In  1889  the  investigations  were  carried  to  the  extreme  head  of  the  gulf,  the  main 
object  of  the  cruise  having  been  to  ascertain  the  principal  characteristics  of  this  sheet 
of  water  in  their  relations  to  the  Colorado  Biver,  in  which  plantings  of  shad  had  pre- 
viously been  made  by  the  Fish  Commission.  The  course  of  the  ship  was  from  La  Paz 
to  San  Josef  Island,  Carmen  Island,  Conception  Bay,  Guaymas,  San  Pedro  Nolasco 
Island,  Angel  de  la  Guardia  Island,  Georges  Island  and  Bay,  Consag  Bock,  and  the 
mouth  of  the  Colorado  Biver.  Thence  it  returned  to  Guaymas  and  La  Paz,  making 
several  stops  on  the  way.  Sounding  and  dredging  operations,  together  with  fishing 
trials  and  observations  of  temperature  and  density,  were  continued  throughout  the 
cruise,  much  valuable  and  interesting  information  being  obtained.  An  account  of 
the  work  accomplished  is  contained  in  the  Annual  Beport  for  1888-89,  pp.  43^-443, 
468-471.  The  shallow  waters  at  the  mouth  of  the  Colorado  Biver  were  found  to  be 
very  barren  of  life,  and  the  conditions  generally  seemed  unfavorable  to  the  successful 
stocking  of  that  river  with  shad  or  other  anadromous  fishes.  The  gulf  itself,  however, 
has  many  important  fishery  resources,  some  of  which  have  been  developed  to  a  limited 
extent,  while  others  must  await  the  demands  of  future  markets. 

While  in  the  neighborhood  of  Guaymas  an  examination  was  made  of  the  exten- 
sive oyster  beds  occurring  in  Algodones  Lagoon,  the  introduction  of  this  southern 
species  on  the  coast  of  California  having  been  suggested.  This  oyster  is  of  excellent 
quality  and  closely  reseilibles  the  Atlantic  coast  species  of  the  United  States.    It  was 
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formerly  marketed  in  San  Francisco,  and  is  still  transported  to  other  places  not  so  fSur 
distant  from  the  grounds.  Beds  of  oysters  are  quite  widely  distributed  through  the 
gulf,  but  comparatively  little  is  known  about  them  except  in  this  vicinity.  The  beds 
of  Algodones  Lagoon  have  been  discussed  by  Prof.  Charles  H.  Gilbert  and  Mr.  Charles 
H.  Townsend.    (F.  C.  14, 15.) 

THE  SOUTHERN  CRUISE  OF  1891. 

This  important  expedition,  under  the  scientific  direction  of  Prof.  Alexander  Agas- 
siz,  occupied  the  three  months  from  February  to  May,  1891,  the  area  covered  by  the 
investigations  lying  off  the  western  coast  of  Mexico  and  of  Central  and  South  America, 
between  Cape  San  Francisco  in  the  south  and  Guaymas  in  the  north,  and  extending 
seaward  to  include  the  region  about  the  Oalapagos  Islands.  The  biological  and 
physical  features  of  this  region,  as  well  as  the  contour  and  character  of  the  bottom, 
except  in  the  vicinity  of  the  coast,  were  then  almost  entirely  unknown,  the  Aibatro88 
having  made  only  a  few  observations  there  during  the  voyage  from  Washington  to 
San  Francisco,  while  H.  M.  S.  ChallengeTy  during  her  famous  expedition  around  the 
world,  sailed  directly  from  the  Sandwich  Islands  to  Chile  and  thence  into  the  Atlantic 
Ocean.  The  inquiry,  as  planned,  had  reference  mainly  to  the  natural  history  and 
temperature  of  the  deeper  waters  off  the  coast,  at  the  bottom  and  surface,  and  also  at 
intermediate  depths. 

Beginning  off  Cape  Mala  near  Panama,  a  line  of  stations  was  carried  to  Cocos 
Island,  and  then,  with  some  deviation  toward  the  south,  to  Malpelo  Island,  and  back 
to  Panama,  while  several  short  lines  were  run  immediately  outside  of  the  100-fathom 
curve.  On  the  second  cruise  the  steamer  proceeded  first  to  the  vicinity  of  Cape  San 
Francisco,  thence  to  the  Galapagos  Islands,  and  from  there  to  Acapulco.  Subse- 
quently dredgiugs  were  made  from  off  Cape  Corrientes  to  Guaymas,  in  the  Gulf  ol 
California.  The  greatest  depth  of  water  explored  was  2,232  fathoms.  Short  stops  were 
also  made  at  the  different  islands  lying  in  the  course  of  the  expedition  for  the  purpose 
of  studying  the  land  and  shallow-water  animals  and  plants.  While  it  was  observed 
that  the  marine  fauna  of  this  region  is  not  so  rich  as  that  occupjdng  the  corresponding 
waters  off  the  east  side  of  the  continent,  very  large  collections  were  secured,  and  the 
general  results  obtained  are  of  great  importance. 

One  of  the  most  important  outcomes  of  the  expedition  has  been  the  determination 
by  Profl  Agassiz,  through  the  instrumentality  of  a  new  form  of  intermediate  towing 
net  devised  by  Capt.  Tanner,  of  the  vertical  distribution  of  the  surface  pelagic  fauna, 
which  he  considers  to  descend  only  to  a  depth  of  about  200  fathoms.  Some  forms 
among  the  bottom  animals  may  work  up  a  distance  of  several  fathoms,  but  between 
these  levels  in  the  open  sea  he  found  no  evidences  of  life.  Regarding  this  subject 
there  are  still  some  differences  of  opinion  among  explorers,  and  frirther  investigations 
will  be  awaited  with  much  interest.  As  a  solution  of  the  problem  will  probably  have 
some  bearing  upon  the  study  of  the  habits  of  pelagic  fishes,  the  practical  importance 
of  continuing  the  experiments  can  readily  be  appreciated. 

Detailed  accounts  of  this  expedition  have  been  given  by  Commander  Tanner  and 
Prof.  Agassiz  (F.  C.  9, 17  and  18). 
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9.  Report  upon  the  iuyestigations  of  the  U.  8.  Fish  Commission  steamer  Alhairo$$  firom  Jnly  1, 1889, 

to  June  30, 1891.  By  Lieat.  Commander  Z.  L.  Tanner,  U.  S.  Navy,  commanding.  Report  U.  S. 
Fish  Comm.,  xvii,  for  1889-91,  pp.  207-342.  [Contains  narrative  of  explorations  as  follows : 
Sontheastem  Alaska  and  coasts  of  Washington,  Oregon,  and  California,  season  of  1889; 
fishing-grounds  of  Bering  Sea,  season  of  1890;  special  scientific  expedition  off  the  west  coast 
of  Mexico,  and  of  Central  and  South  America,  1891.] 

10.  The  fishing-grounds  of  Bristol  Bay,  Alaska:  A  preliminary  report  upon  the  investigations  of  the 

IT.  S.  Fish  Commission  steamer  Albatross  during  the  summer  of  1890.  By  Lieut.  Commander 
Z.  L.  Tanner,  U.  S.  Navy.  Bull.  U.  S.  Fish  Comm.,  ix,  for  1889,  pp.  279-288.  [Contains  three 
charts  on  a  scale  sufficiently  large  to  serve  for  navigation  purposes,  as  follows :  Bristol  Bay 
and  Alaska  Peninsula,  showing  all  the  fishing-banks  located  in  the  former;  Port  MoUer  and 
Herendeen  Bay,  and  the  lower  Nushagak  River.] 

11.  A  preliminary  report  on  the  fishes  collected  by  the  steamer  Albatross  on  the  Pacific  coast  of  North 

America  during  the  year  1889,  with  descriptions  of  twelve  new  genera  and  ninety-two  new 
species.    By  Charles  H.  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  xiii,  pp.  49-126, 1890. 

12.  Descriptions  of  thirty-four  new  species  of  fishes  collected  in  1888  and  1889,  principally  among  the 

Santa  Barbara  Islands  and  in  the  Gulf  of  California.    By  Charles  H.  Gilbert,  Proc.  U.  S. 
-  Nat.  Mus.,  xiv,  pp.  539-566,  1891. 

13.  Report  upon  certain  investigations  relating  to  the  planting  of  oysters  in  southern  California.    By 

Charles  H.  Gilbert.  Bull.  U.  S.  Fish  Comm.,  ix,  for  1889,  pp.  95-98.  [Illustrated  by  maps  of 
Alamitos  Bay  and  Newport  Entrance,  California,  and  the  vicinity  of  Guaymas,  Mexico.] 

14.  Report  upon  the  pearl  fishery  of  the  Gulf  of  California.    By  Charles  H.  Townsend.    Bull.  U.  S. 

Fish  Comm.,  ix,  for  1889,  pp.  91-94,  3  plates. 

15.  Report  of  observations  respecting  the  oyster  resources  and  oyster  fishery  of  the  Pacific  coast  of  the 

United  States.    By  C'harles  H.  Townsend.    U.  S.  F.  C.  Rept.  1889-91,  pp.  343-372,  plates  6-11. 

16.  Report  on  the  fisheries  of  the  Pacific  coast  of  the  United  States.    By  J.  W.  Collins.    Report  U. 

S.  Fish  Comm.,  xvi,  for  1888,  pp.  3-269. 

17.  Three  letters  from  Alexander  Agaasiz  to  the  Hon.  Marshall  McDonald,  U.  S.  Commissioner  of  Fish. 

and  Fisheries,  on  the  dredging  operations  off  the  west  coast  of  Central  America  to  the  Gala- 
pagos^ to  the  west  coast  of  Mexico,  and  in  the  Gulf  of  California,  in  charge  of  Alexander. 
Agassiz,  carried  on  by  the  U.  S.  Fish  Conmiission  steamer  Albatross,  Lieut.  Conmiander  Z.  L. 
Tanner,  U.  S.  Navy,  conmianding.    Bull.  Mus.  Comp.  Zool.,  xxi,  No.  4^  pp.  185-200, 1891. 

18.  General  sketch  of  the  expedition  of  the  Albatross,  from  February  to  May,  1891.    By  Alexander 

Agassiz.  Bull.  Mus.  Comp.  Zodl^  xxiu,  No.  1,  pp.  1-89,  pis.  1-22,  including  a  detailed  chart  of 
the  explorations,  1892. 

CHARTS. 

19.  Bristol  Bay  and  Alaska  Peninsula,  Alaska,  1890.    Ulustrating  investigations  of  1890  on  the  fishing- 

grounds  of  Bristol  Bay  and  adjacent  waters.     [Contained  in  No.  10.] 

20.  Port  MoUer  and  Herendeen  Bay,  Alaska,  1890.     [Contained  in  No.  10.] 

21.  Lower  Nushagak  River,  Bristol  Bay  district,  Alaska^  1890.    From  a  reconnoissance  made  in  June, 

1890.    [Contained  in  No.  10.  ] 

22.  Alaska  peninsula  and  at^acent  islands,  1888.    To  accompany  report  on  Explorations  of  Alaskan 

fishing-grounds,  in  Bulletin  U.  S.  Commission  of  Fish  and  Fisheries  for  1888.  Represents 
the  fishing  grounds  south  of  the  Alaska  Peninsula  from  Unalaska  to  Middleton  Island.  [Con- 
tained in  No.  8.] 

23.  Western  coast  of  the  United  States  from  Umpqua  River  to  the  boundary.    Illustrates  the  fishing 

investigations  of  1888  on  the  coasts  of  Washington  and  Oregon,  but  is  now  incomplete,  as 
much  additional  work  has  since  been  done  in  the  same  region.    [Contained  in  No.  8.] 

24.  Reconnoissance  of  Cortes  and  Tanner  banks,  1889.     [Contained  in  No.  7.] 

25.  Hydrographic  sketch  of  the  Pacific,  from  the  Gulf  of  California  to  northern  Ecuador,  with  the 

track  of  the  AllMUross»    [Contained  in  No.  18.] 
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PACIFIC   COAST  PILOT. 

Calif omiUf  Oregon,  and  Washington,  1889. — This  edition  does  not  embody  any  of  the  work  accomplished 

by  the  steamer  Alhairossy  having  been  published  at  too  early  a  date. 
Alaska. — The  published  edition  of  the  Alaska  Coast  Pilot  is  exhausted,  and  a  new  edition  is  now  in 

course  of  preparation.    It  will  include  the  results  of  the  Albatross  investigations  on  the  Alaskan 

coast  to  date. 

SAILING   CHARTS. 

5000.  San  Diego  to  Point  Arena,  California.     Scale,  1 : 1,200,000. 
5050.  San  Francisco  Bay  to  the  Strait  of  Juan  de  Fnca.     Scale,  1 : 1,200,000 

6400.  Seacoast  and  interior  harbors  of  Washington,  from  Grays  Harbor  to  Olympia,  including  Wash- 
ington Sound.     Scale,  1 :  300,000. 
7000.  Cape  Flattery,  Wash.,  to  Dixon  Entrance,  Alaska.    Scale,  1 : 1,200,000. 

8000.  Dixon  Entrance  to  Cape  St.  Elias,  Alaska.     Scale,  1 : 1,200, 000. 

8001.  Inland  passages,  Olympia,  Wash.,  to  Mount  St.  Elias,  Alaska.     Scale,  1 : 1,200,000. 
8500.  Icy  Bay  to  Semidi  Islands,  Alaska.     Scale,  1 : 1,200,000. 

S.  San  Francisco  to  Bering  Sea.     Scale,  1:3,600,000. 
T.  General  chart  of  Alaska.    Scale,  1 : 3,600,000. 

GENERAL  COAST  AND  HABBOB  CHABTS. 

California. 

5100.  San  Diego  to  Santa  Monica,  including  the  Gulf  of  Santa  Catalina.    Scale,  1 :  200,000. 

5200.  Santa  Monica  to  Point  Conception,  including  the  Santa  Baroara  Channel.     Scale,  1:200,000. 

5241.  Anacapa  Island  and  eastern  part  of  Santa  Cruz  Island.    Scale,  1 :  30,000. 

5300.  Santa  Bosa  Island  to  Point  Buchon.    Scale,  1 :  200,000. 

5400.  Point  Buchon  to  Point  Pinos.     Scale,  1 :  200,000. 

5487.  Point  Carmel  to  Point  Pinos.    Scale,  1 :  12,000.     Adjacent  to  the  southern  Qud  of  Monterey  Bay. 

5491.  Monterey  Harbor.     Scale,  1:40,000. 

5498.  Monterey  Bay 4    Scale,  1 :  60,000. 

5500.  Point  Pinos  to  Bodega  Head,  California.     Scale,  1:20,000.     Includes  Monterey  Bay  and  a  part 

of  the  region  off  San  Francisco. 
5581.  San  Francisco  Entrance.    Scale,  1:40,000. 

5599.  Drake  Bay.    Scale,  1 :  40,000. 

5600.  San  Francisco  to  Point  Arena.    Scale,  1 :  200,000.     Includes  a  part  of  the  region  oif  San  FranciBCO. 
5618.  Tomales  Bay.    Scale,  1:30,000. 

5627.  Bodega  Bay.    Scale,  1:30,000. 

5700.  Point  Arena  to  Cape  Mendocino.     Scale,  1 :  200,000. 

5800.  Cape  Mendocino  to  Point  St.  George.     Scale,  1 :  200,000. 

Oregon. 

5900.  Point  St.  George,  California,  to  Umpqua  Biver,  Oregon.     Scale,  1:200,000. 

5952.  Cape  Orford  and  Beef.    Scale,  1 :  40,000. 

6000.  Umpqua  Biver  to  Cape  Lookout.    Scale,  1:200,000. 

6100.  Cape  Lookout,  Oregon,  to  Grays  Harbor,  Wash.     Scale,  1:200,000. 

6149.  Approaches  to  the  Columbia  Biver.    Scale,  1 :  200,000. 

Washington 

6100.  Approaches  to  the  Columbia  Biver.  Scale,  1 :  200,000. 
6149.  Approaches  to  the  Columbia  Biver.  Scale,  1 :  200,000. 
6265.  Cape  Flattery.    Scale,  1 :  40,000. 
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Alaska. 

8451.  Middleton  Island.     Scale,  1:190,000. 

8881.  Semidi  Island  and  Chirikof  Island.    Scale,  1 :  400,000. 

8881.  Shamagin  Islands.    Scale,  1 :  447,000,  with  the  following  harbor  charts :  Northwest  Harbor,  scale 

1:122,000;  Northwest  and  Yukon  harbors,  scale  1:64,000;   Simeonof  Harbor,  scale  1:90,000; 

Eagle  Harbor,  scale  1:90,000;  Falmonth  Harbor,  scale  1 :  65,000. 
8891.  Harbors  in  the  Shomagin  Islands,  as  follows:  Sanborn  Harbor,  scale  1:40,000;  Popof  Strait  and 

Hamboldt  Harbor,  scale  1:40,000;  Coal  Harbor,  scale  1:20,000;  Zacharefskaia  Bay,  scale 

1 :  100,000. 
8891.  Chignik  Bay,  Alaska  Peninsula.    Scale,  1:23,000. 

8896.  Alaska  Peninsula  and  adjacent  islands,  from  Coal  Cape  to  Issannakh  Strait.    Scale,  1 :  596,000. 
8901.  St.  Paul  Harbor,  Kadiak  Island.    Scale,  1 :  62,000. 

8901.  Sannak  Islands  and  Reefs;  scale  1:490,000.    Acherk  Harbor;  scale,  1:31,000. 
8901.  Port  Holler,  Alaska  Peninsula.    Scale,  1 :  133,000. 
8901.  Iliuliuk  Harbor,  Unalaska.    Scale,  1:9,400. 
9007.  Captain  Bay,  Unalaska.    Scale,  1:43,000. 

CHARTS  OF  THE  UNITED  STATES  HYDBOaRAPHIC  OFFICE. 

OCEAN  CHARTS. 

68.  Bering  Sea  and  Arctic  Ocean. 

526.  North  Pacific  Ocean,  Sheet  I,  from  the  coast  of  United  States  to  112<^  west  longitude  and  from 

the  equator  to  29^  north  latitude,  with  plan  showing  streams,  currents,  and  drifts  in  the 
Pacific  Ocean. 

527.  North  Pacific  Ocean,  Sheet  II,  from  110*=  west  longitude  to  162^  west  longitude  and  from  the 

equator  to  63^  north  latitude. 

528.  North  Pacific  Ocean,  Sheet  III,  from  160^  west  longitude  to  150^  east  longitude  and  from  the 

equator  to  60*-^  north  latitude. 
823a.  South  Pacific  Ocean,  Sheet  I,  eastern  sheet,  upper  part.    Includes  the  Galapagos  Islands. 

COAST  CHARTS. 

904.  West  coast  of  North  America.  Latitude  51^  30"  to  55°  30^  N.,  including  the  Queen  Charlotte 
Islands,  Heceta  Strait,  and  Dixon  Entrance. 

908.  West  coast  of  North  America.  Juan  de  Fuca  Strait  to  Queen  Charlotte  Islands,  including  Van- 
couver Island. 

961.  Southern  part  of  Vanoonyer  Island  and  adjacent  coast.  (From  Barclay  Sound  on  the  south  to 
Nanoose  Harbor  on  the  north,  and  including  Juan  de  Fuca,  Haro,  and  Bosario  straits,  the 
adjacent  islands,  and  coasts  of  Washington  and  British  Columbia  from  Cape  Flattery  to 
Burrard  Inlet). 

1006.  Pacific  coast  of  the  United  States  and  Mexico.     San  Francisco,   Cal.,  to  San  Bias,  Mexico. 

[Includes  Gulf  of  California,  the  BeviUagigedo  Islands,  etc.] 

1007.  Pacific  coast  of  Mexico  and  Central  America.    San  Bias  to  Panaa^  and  the  west  coast  of  the 

United  States  of  Colombia  to  Port  Buenaventura. 

619.  West  coast  of  Mexico  and  Gulf  of  California.  Latitude  29°  15'  N.,  to  San  Diego  and  mouth  of  the 

Colorado  River,  including  both  coasts  of  Lower  California. 

620.  West  coast  of  Mexico  and  Gulf  of  California.   Latitude  26°  N.  to  29°  20'  N.,  including  both  coasts 

of  Lower  California. 
,  621.  West  coast  of  Mexico  and  Gulf  of  California.    Cape  San  Lucas  and  Mazatlan  to  latitude  26°  N., 
including  both  coasts  of  Lower  California. 
622.  West  coast  of  Mexico.    Mazatlan  to  Tenacatita  Bay,  and  the  Hevillagigedo  Islands. 
933.  West  coast  of  Mexico.    Chamela  Bay  to  Maldonado. 
932.  West  coast  of  Mexico.    Maldonado  to  Ocos  River. 
1176.  Coasts  of  Colombia  and  Ecuador.    Panama  to  Cape  San  Francisco. 

1018.  West  coast  of  Central  America.    Burica  Point  to  Morro  Puercoe. 

1019.  West  coast  of  Central  America.    Morro  Puercos  to  Cocalita  Point,  Gulf  of  Panama. 

1216.  The  Hawaiian  Islands,  with  the  islands  and  reefs  to  the  westward.     [Contains  data  from  cable 

survey  by  steamer  A1hairo88f  winter  of  1891-92.] 
867.  Southern  part  of  Oahu   [Cuntains  data  from  cable  survey  by  steamer  ^/ftafro»«,  winter  of  1891-92.] 
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LIST  OF  CHARTS  AND   OTHER  PUBLICATIONS   BEARING   UPON   THE    FISHERY 

INVESTIGATIONS  OF  THE  STEAMER  ALBATROSS. 

The  Fish  (Tommissicm  pablications  here  ennmerated  inclode  only  the  lepoitB 
descriptive  of  the  hydrographic  and  fishery  inyestigations  of  the  Albatranj  and  a  few 
papers  from  the  ^^  Fisheries  and  Fishery  Industries  of  the  United  States,"  which  con- 
tain a  complete  review  of  all  that  was  known  respecting  the  marine  fisheries  and 
fiahing-groonds  of  the  Pacific  coast  down  to  1882.  The  charts  of  the  U.  S.  Coast  and 
Geodetic  Survey  and  Hydrographic  Office  of  the  Navy  are  those  on  which  the  soundings 
of  tiie  Albatross  have  been  plotted,  and  they  also  oth^wise  illustrate  the  regions  over 
which  her  work  has  been  extended.  The  most  useful  charts  for  the  Alaskan  coast,  in 
connection  with  this  subject,  are  Fish  Commission  Nos.  19, 20, 21, 22;  Coast  Survey, 
S  and  T,  together  with  the  several  harbor  charts,  and  Hydrographic  Office  chart  6& 
The  general  coast  charts  of  the  Coast  Survey,  on  a  scale  of  1: 200,000,  constitute  a 
uniform  series  covering  the  entire  coast  line  of  Washington,  Oregon,  and  California, 
and  contain  a  sufficient  amount  of  detail  to  answer  for  most  fishing  purposes.  For 
the  work  accomplished  south  of  California,  the  Hydrographic  Office  charts  and  Fish 
Commission  No.  25  should  be  consulted. 

SBPOBTS  AND  CHARTS  OF  THE  IT.  8.  FISH  COMMISSION. 

BXPOKTS. 

1.  The  fishery  reeonreee  and  fishmg-gnrands  of  Alaska.    <By  Tarleton  H.  Bean.    The  Fisheries  and 

Fishery  Indostries  of  the  United  States.  By  George  Brown  Goode  and  a  staff  of  associates. 
(U.  8.  Fish  Commission.)    Section  m,  pp.  81-115,  18S7. 

2.  The  eod  fishery  of  Alaska.    By  Tarleton  H.  Bean.    Idem.    Section  v,  voL  i,  pp.  198-224, 1887. 

3.  [Discussions  of  the  economic  fishes  of  the  Pacific  coast  of  the  United  States.]    By  David  Starr 

Jordan.  Idem.  Section  <,  1884.  The  discussion  of  the  different  economic  species- will  be  found 
under  the  several  natural  irronps  to  which  they  respectively  belong. 

4.  The  sea  fishing-grounds  of  the  Pacific  coast  of  the  United  States  from  the  Straits  of  Fuca  to  Lower 

California.    By  David  8.  Jordan.    Idem.    Section  ui,  1887,  pp.  79,  80. 

5.  The  fisheries  of  the  Pacific  coast.    By  David  Starr  Jordan.    Idem.  Section  u,  1887,  pp.  591-630. 
0.  Report  on  the  work  of  the  U.  S.  Fish  Commission  steamer  Albatro9s  from  January  1, 1887,  to  June 

90, 1888.  By  Lieut.  Commander  Z.  L.  Tanner,  U.  S.  Navy,  commanding.  Beport  U.  S.  Fish 
Comm.,  XV,  for  1887,  pp.  371-435.  [Includes  the  narrative  of  the  cruise  from  Washington, 
D.  C,  to  San  Francisco,  CaL,  1887-88.] 

7.  Report  on  the  investigations  of  the  U.  S.  Fish  Commission  steamer  AlbatroM  for  the  year  ending 

June  30, 1889.  By  Lieut.  Commander  Z.  L.  Tanner,  U.  S.  Navy,  commanding.  Report  U.  S.  Fish 
Comm.,  XVI,  for  1888,  pp.  395-512.  [Contains  narrative  of  investigations  off  the  south  side  of 
the  Alaska  peninsula,  summer  of  1888;  off  the  coasts  of  Washington,  Oregon,  southern  Cali- 
fornia, and  Lower  California,  and  in  the  Gulf  of  California,  1888  and  1889.  Includes  also 
report  of  A.  B.  Alexander,  fishery  expert,  and  chart  of  Cortes  and  Tanner  banks.] 

8.  Explorations  of  the  fishing-grounds  of  Alaska,  Washington  Territory,  and  Oregon,  during  1888,  by 

the  U.  S.  Fbh  Commission  steamer  Albatross,  Lieut.  Commander  Z.  L.  Tanner,  U.  S.  Navy, 
commanding.  Bull.  U.  S.  Fish  Comm.,  vui,  for  1888,  pp.  1-95.  [In  this  report  the  investiga- 
tions of  1888  are  discussed  in  geographical  sequence  beginning  at  the  north.  It  contains  two 
large  charts,  one  covering  the  fishing-grounds  off  the  south  side  of  the  Alaska  Peninsula,  the 
other  showing  the  operations  on  the  coasts  of  Washington  and  Oregon  as  far  south  as  TiUa- 
mook  Bock  and  on  Heceta  Bank.  The  latter  chart  is  now  incomplete,  much  additional  work 
having  been  done  in  that  region  during  subsequent  years.  Recent  Coast  Survey  charts, 
enumerated  below,  give  full  data  in  this  respect.  A  few  places  and  subjects  of  fisheiy 
interest  are  illustrated  by  reproductions  of  photographs.] 
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9.  Report  upon  the  investigatioiiB  of  the  U.  S.  Fish  Commisaion  ateamer  Alb4Uro9$  from  Jaly  1, 1889» 

to  Jane  30, 1891.  By  Lient.  Commander  Z.  L.  Tanner,  U.  S.  Navy,  commanding.  Report  U.  S. 
Fish  Comm.,  x vii,  for  1889-^1,  pp.  207-342.  [Contains  narrative  of  explorations  as  follows : 
Soatheastem  Alaska  and  coasts  of  Washington,  Oregon,  and  California,  season  of  1889; 
fishing-grounds  of  Bering  Sea,  season  of  1890;  special  soientiflc  expedition  off  the  west  coast 
of  Mexico,  and  of  Central  and  South  America,  1891.] 

10.  The  fishing-grounds  of  Bristol  Bay,  Alaska:  A  preliminary  report  upon  the  investigations  of  the 

IT.  S.  Fish  Commission  steamer  Alhatro$B  during  the  summer  of  1890.  By  Lieut.  Commander 
Z.  L.  Tanner,  U.  S.  Navy.  Bull.  U.  S.  Fish  Comm.,  ix,  for  1889,  pp.  27»-288.  [Contains  three 
charts  on  a  scale  sufficiently  large  to  serve  for  navigation  purposes,  as  follows :  Bristol  Bay 
and  Alaska  Peninsula,  showing  all  the  fishing-banks  located  in  the  former;  Port  Moller  and 
Herendeen  Bay,  and  the  lower  Nnshagak  River.] 

11.  A  preliminary  report  on  the  fishes  oollected  by  the  steamer  Alhairo$$  on  the  Pacific  coast  of  North 

America  during  the  year  1889,  with  descriptions  of  twelve  new  genera  and  ninety-two  new 
species.    By  Charles  H.  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  xiu,  pp.  49-126, 1890. 

12.  Descriptions  of  thirty-four  new  species  of  fishes  collected  in  1888  and  1889,  principally  among  the 

Santa  Barbara  Islands  and  in  the  Gulf  of  Califomia.    By  Charles  H.  Gilbert,  Proc.  U.  S. 
•  Nat.  Mus.,  XIV,  pp.  539-666,  1891. 

13.  Report  upon  certain  investigations  relating  to  the  planting  of  oysters  in  southern  Califomia.    By 

Charles  H.  Gilbert.  Bull.  U.  S.  Fish  Comm.,  ix,  for  1889,  pp.  95-98.  [Illustrated  by  maps  of 
Alamitos  Bay  and  Newport  Entrance,  Califomia,  and  the  vicinity  of  Guaymaa,  Mexico.] 

14.  Report  upon  the  pearl  fishery  of  the  Gulf  of  California.    By  Charles  H.  Townsend.    Bull.  U.  S. 

Fish  Comm.,  ix,  for  1889,  pp.  91-94,  3  plates. 

15.  Report  of  observations  respecting  the  oyster  resources  and  oyster  fishery  of  the  Pacific  coast  of  the 

United  States.    By  Charles  H.  Townsend.    U.  S.  F.  C.  Rept.  1889-91,  pp.  343-372,  plates  6-11. 

16.  Report  on  the  fisheries  of  the  Pacific  coast  of  the  United  States.    By  J.  W.  Collins.    Report  U. 

S.  Fish  Comm.,  xvi,  for  1888,  pp.  3-269. 

17.  Three  letters  from  Alexander  Agassiz  to  the  Hon.  Marshall  McDonald,  U.  S.  Commissioner  of  Fish. 

and  Fisheries,  on  the  dredging  operations  off  the  west  coast  of  Central  America  to  the  Gala- 
pagos, to  the  west  coast  of  Mexico,  and  in  the  Gulf  of  Califomia,  in  charge  of  Alexander. 
Agassis,  carried  on  by  the  U.  S.  Fish  Conmiission  steamer  AlbatroMf  Lieut.  Conmiander  Z.  L. 
Tanner,  U.  S.  Navy,  commanding.    Bull.  Mus.  Comp.  Zodl.,  xxi,  No.  4,  pp.  185-200, 1891. 

18.  General  sketch  of  the  expedition  of  the  Albairo8$,  from  February  to  May,  1891.    By  Alexander 

Agassiz.  Bull.  Mus.  Comp.  Zo51>  xxui.  No.  1,  pp.  1-89,  pis.  1-22,  including  a  detailed  chart  of 
the  explorations,  1892. 

CHARTB. 

19.  Bristol  Bay  and  Alaska  Peninsula,  Alaska,  1890.    Illustrating  investigations  of  1890  on  the  fishing- 

grounds  of  Bristol  Bay  and  a^aoent  waters.     [Contained  in  No.  10.] 

20.  Port  Moller  and  Herendeen  Bay,  Alaska,  1890.     [Contained  in  No.  10.] 

21.  Lower  Nnshagak  River,  Bristol  Bay  district,  Alaska^  1890.    From  a  reconnoissance  made  in  June, 

1890.    [Contained  in  No.  10.  ] 

22.  Alaska  peninsula  and  adjacent  islands,  1888.    To  accompany  report  on  Explorations  of  Alaskan 

fisMng-grounds,  in  Bulletin  U.  S.  Commission  of  Fish  and  Fisheries  for  1888.  Represents 
the  fishing  grounds  south  of  the  Alaska  Peninsula  firom  Unalaska  to  Middleton  Island.  [Con- 
tained in  No.  8.] 

23.  Western  coast  of  the  United  States  from  Umpqua  River  to  the  boundary.    Illustrates  the  fishing 

investigations  of  1888  on  the  coasts  of  Washington  and  Oregon,  but  is  now  incomplete,  as 
much  additional  work  has  since  been  done  in  the  same  region.    [Contained  in  No.  8.] 

24.  Reconnoissance  of  Cortes  and  Tanner  banks,  1889.     [Contained  in  No.  7.] 

25.  Hydrographic  sketch  of  the  Pacific,  from  the  Gulf  of  California  to  northern  Ecuador,  with  the 

track  of  the  Alba^ro$$.    [Contained  in  No.  18.] 
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5 -THE  OYSTER  INDUSTRY  OF  MARYLAND. 


INTRODUCTORY  NOTE. 

Among  the  fishery  industries  of  the  United  States  the  oyster  fishery  ranks  first 
in  importance,  and  of  the  States  engaging  in  this  fishery  Maryland  occupies  the  most 
prominent  position.  The  attention  given  to  oyster  fishing  and  oyster  cultivation  in 
recent  years  has  been  one  of  the  most  prominent  features  of  the  fishery  industries, 
and  has  resulted  in  a  great  and  growing  demand  for  practical  literature  on  the  subject, 
which  it  has  been  the  aim  of  the  17.  S.  Commission  of  Fish  and  Fisheries  to  supply. 

The  present  paper  is  one  of  a  series  of  special  articles  relating  to  the  oyster 
industry  which  this  Commission  has  issued  or  has  in  course  of  preparation.  From  a 
very  early  period  in  its  history,  the  Commission  has  constantly  had  in  view  the  impor- 
tance of  the  oyster  as  a  food  product  and  has  carried  on  inquiries  addj*essed  to  the 
biological,  physical,  economical,  and  statistical  aspects  of  the  industry.  The  previous 
reports  presented  by  the  Commission  are  very  numerous  and  cover  almost  every 
phase  of  the  subject.  Among  the  recently  issued  papers  the  following  relating  to  the 
Atlantic  coast  may  be  mentioned:  ^< Notes  on  the  Oyster  Industry  of  Connecticut*,'' 
<^The  Physical  and  Biological  Characteristics  of  the  Natural  Oyster-Grounds  of  ^outh 
Carolina,"  <' An  Investigation  of  the  Coast  Waters  of  South  Carolina  with  reference  to 
Oyster-Culture,"  and  "  Eeport  on  the  Coast  Fisheries  of  Texas." 

In  addition  to  the  work  represented  by  the  foregoing  reports,  biological  and  topo- 
graphical surveys  have  been  conducted  in  Long  Island  Sound,  Chesapeake  Bt^,  and 
Galveston  Bay,  full  accounts  of  which  have  not  yet  been  printed.  The  oyster  fishery 
of  the  west  coast  has  been  dealt  with  in  two  special  pai>ers,  <^  Eeport  ux)on  Certain 
Investigations  relating  to  the  Planting  of  Oysters  in  Southern  California"  and 
a  <' Report  of  Observations  respecting  the  Oyster  Resources  and  Oyster  Fishery  of 
the  Pacific  Coast  of  the  United  States."  For  the  purpose  of  instituting  comparisons 
and  affording  opportunity  to  apply  the  methods  of  cultivation  employed  in  other 
countries  so  far  as  they  may  be  applicable  to  the  United  States,  inquiries  have  also 
been  conducted  in  all  the  countries  of  Europe  having  oyster  fisheries,  and  two  reports 
based  on  these  studies  have  been  printed,  one  entitled  ^'The  Present  Methods  of 
Oyster-Culture  in  France,"  the  other  a  <' Report  on  the  European  Methods  of  Oyster- 
Culture."  In  the  regular  descriptive  and  statistical  fishery  reports  of  the  Commis- 
sion relating  to  the  different  geographical  coast  sections  of  the  country,  the  oyster 
fishery  has  also  received  due  notice. 

Tliis  article  is  a  contribution  to  the  economic  phase  of  the  oyster  industry.  It 
emanates  from  the  Division  of  Statistics  and  Methods  of  the  Fisheries  of  this  Com- 
mission and  is  based  largely  on  the  personal  observations  and  inquiries  of  the  author, 
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])ffr.  Charles  H.  Stevenson.    The  report  consists  of  a  history  of  the  oyster  industry  of 

Maryland  from  early  times,  a  review  of  the  legislation  by  which  the  fishery  has  been  ; 

regulated,  a  description  of  the  oyster-grounds  of  the  State,  a  detailed  account  of  the  | 

methods  employed  in  taking  oysters,  a  notice  of  the  progress  of  oyster-culture  in  [ 

Maryland,  a  history  of  the  State  oyster  police  and  of  the  oyster-re  venue  services,  |r 

statistical  tables  showing  by  counties  the  extent  of  the  industry  in  recent  years,  and 

a  discussion  of  the  transporting,  packing,  and  marketing  trades. 

The  extent  of  the  oyster  industry  of  Maryland  in  the  season  of  1891-92,  as  deter- 
mined by  the  investigations  carried  on  by  this  office,  may  be  summarized  as  follows: 
The  number  of  x>ersons  engaged  in  various  capacities  was  33,388;  of  these,  10,813 
were  employed  in  touging  oysters,  5,059  in  dredging,  3,757  in  scraping,  1,051  in  trans- 
porting only,  and  12,108  as  shore  and  factory  hands.  The  vessels  employed  numbered 
1,624;  the  number  of  boats  used  was  6,554;  the  vessels  and  boats,  with  their  outfit  and 
apparatus,  were  worth  $2,618,745.  The  capital  invested  in  the  shore  and  accessory 
property  devoted  to  the  packing  and  marketing  trades  was  $4,650,500.  The  total 
investment  in  the  industry  was  therefore  $7,269,245.  The  quantity  of  oysters  taken 
and  sold  was  11,632,730  bushels,  for  which  the  fishermen  received  $5^866,120. 

The  report  is  accompanied  by  15  plates  illustrating  fishing  methods  and  appli- 
ances and  a  chart  showing  the  location  of  the  oyster-grounds  and  indicating  the  respec- 
tive areas  on  which  tonging,  scraping,  and  dredging  are  authorized. 

Marshall  McDonald, 

U.  8.  Commissioner  of  Fish  and  Fisheries, 
Washington,  D.  C, 

November  29, 1893. 
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THE  OYSTER  INDUSTRY  OF  MARYLAND. 


BY  CHARLES  H.  STEVENSON. 


INTRODUCTION. 

Few  branches  of  the  American  fisheries  have  been  the  subject  of  so  much  discus- 
sion and  are  so  little  understood  as  the  oyster  industry  of  the  State  of  Maryland. 
For  fully  eighty  years  this  fishery,  by  reason  of  its  condition  and  importance,  has 
demanded  the  attention  of  the  tide- water  residents  of  that  State,  and  at  nearly  every 
session  of  the  Maryland  general  assembly  since  1820  it  has  been  one  of  the  most  firuitful 
subjects  for  legislative  enactments;  yet  a  system  of  regulation  satisfactory  either  to 
the  oystermen  or  to  the  State  at  large  has  not  been  established,  and  at  no  previous 
time  in  the  history  of  the  fishery  has  it  received  the  amount  of  attention  as  at  present 

A  discussion  of  this  industry  is  especially  interesting  because  it  is  the  most 
extensive  and  valuable  oyster  fishery  in  the  world.  In  European  countries  and  in 
the  ms^ority  of  the  oyster-producing  States  of  America  the  food  market  receives  the 
greater  x>ortion  of  its  supplies  from  private  grounds,  the  regulations  governing  the 
common  or  free  fisheries  being  largely  subsidiary  to  the  needs  of  the  industry  on  the 
private  areas.  Maryland,  however,  has  persistently  refiised  to  encouragt^  an  extensive 
development  of  private  oyster  fisheries,  devoting  instead  all  its  energies  toward  con- 
serving and  protecting  the  free  fishery  on  the  public  domain. 

The  purx)ose  of  this  paper  is  to  discuss  all  branches  of  the  oyster  industry  of 
Maryland,  from  the  operations  of  the  oystermen  to  the  preparation  of  the  marketable 
products,  the  investigation  being  chiefly  from  an  industrial  point  of  view.  Brief  but 
complete  notice  is  taken  of  the  regulations  that  have  surrounded  the  industry  since 
its  inception,  as  it  exhibits  the  constant  effortiS  made  by  a  people  during  a  period  of 
seventy  years  to  preserve  the  prosperity  of  a  common  fishery.  Reference  is  made  for 
the  first  time  to  the  planting  or  bedding  operations  conducted  in  the  SinepuxentBay, 
and  the  small  business  done  in  this  line  in  other  portions  of  the  State.  Only  the 
actual  and  relative  conditions  of  the  industry  in  its  various  branches  are  discussed, 
and  no  attempt  is  made  to  add  to  the  interest  or  volume  of  the  paper  by  describing 
themany  unique  and  novel  methods  and  customs  prevalent  in  certain  localities,  unless 
the  same  have  some  bearing  upon  the  prosperity  of  the  industry. 

Probably  no  State  in  the  Union  has  for  its  area  so  great  an  inland  water-surface 
as  Maryland.  Of  the  twenty-three  counties  in  this  State,  the  oyster  fishery  is  prose- 
cuted from  eleven,  in  which,  because  of  the  innumerable  tributaries  of  the  Chesa- 
peake extending  into  the  land,  there  are  few  localities  removed  a  greater  distance  than 
6  miles  from  navigable  water,  thus  bringing  all  the  residents  into  close  contact  with 
the  fisheries.    The  total  population  in  1890  of  these  eleven  counties  was  219,307,  and 
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the  oyster  iiidastry  Is  by  far  the  principal  means  of  support.  This  does  not  inclade  the 
city  of  Baltimore  with  its  extensive  dredging,  transporting,  and  marketing  interests, 
giving  direct  employment  to  11,000  persons  and  support  to  many  times  that  number. 

The  dependence  of  a  large  proportion  of  the  citizens  of  Maryland  upon  this  fishery 
for  a  livelihood,  and  the  immense  resources  it  furnishes  for  the  profitable  employment 
of  capital  and  labor,  demand  that  the  fullest  inquiry  be  made  into  its  needs  and 
conditions,  and  should  cause  everyone  interested  either  in  the  welfare  of  Maryland 
or  in  the  fisheries  of  America  to  be  extremely  solicitous  that  no  permanent  injury 
to  it  should  be  permitted  and  that  every  available  means  be  utilized  toward  main- 
taining and,  if  practicable,  increasing  the  productive  capacity.  Neither  is  the  interest 
in  this  industry  limited  to  the  State  of  Maryland,  for  nearly  every  locality  in  America 
is  to  some  extent  dependent  for  the  abundance  and  cheapness  of  its  oyster  supply 
on  the  product  of  the  Chesapeake,  and  this  interest  is  also  shared  by  the  foreign 
consumer  of  the  canned  product. 

In  every  region  of  the  world  where  the  oyster  industry  has  assumed  any  commer- 
cial importance  it  has  passed,  or  is  apparently  passing,  through  the  following  four 
stages :  First,  the  natural  reefs  in  their  primitive  condition  and  ftimishing  the  entire 
supply  of  oysters;  second,  those  reefs  somewhat  depleted  and  producing  small  oysters, 
many  of  which  are  transplanted  to  private  grounds  and  under  individual  protection 
permitted  to  mature;  third,  the  public  beds  so  far  depleted  that  the  supply  available 
is  very  irregular  and  uncertain  and  consists  almost  entirely  of  small  oysters  which  are 
transplanted  to  private  areas;  fourth,  the  entire  dependence  of  the  industry  on  areas 
of  ground  under  individual  ownership  or  protection. 

In  Europe  the  greater  number  of  the  oyster-producing  localities  are  in  the  con- 
dition of  the  fourth  stage.  In  America,  with  apparently  a  more  hardy  oyster,  the 
natural  advantages  greater,  and  the  fisheries  not  so  long  continued,  the  industry  still 
depends  largely  on  the  public  reefs.  But  were  it  not  for  the  supply  of  seed  oysters 
obtained  from  more  southern  waters  all  those  States  noVth  of  Connecticut  would  be 
practically  in  the  condition  of  the  fourth  stage,  the  public  reefs  in  that  region  being 
almost  totally  destroyed.  Connecticut,  New  York,  New  Jersey,  and  Delaware,  while 
obtaining  large  quantities  of  small  oysters  from  the  Chesapeake  and  other  localities, 
are  rapidly  passing  from  the  third  to  the  fourth  condition.  The  oyster  industry  of 
Chesapeake  Bay,  both  in  Maryland  and  Virginia,  is  in  the  second  stage,  but  the  history 
of  the  fishery  in  other  States  and  countries  excites  grave  fears  as  to  its  long  continuance 
in  this  condition. 

In  Maryland  the  oyster  industry  is  at  present  almost  totally  dependent  on  the 
public  reefs,  and  there  are  two  great  interests  in  the  fishery  which,  for  nearly  a  century, 
have  been  antagonistic  to  each  other,  viz,  the  tongmen  and  the  dredgers  with  their 
allies  the  scrapemen,  and  these  three  unitedly  wage  common  war  on  the  planters.  The 
dispute  between  the  tongmen  and  dredgers  is  of  economic  origin,  being  due  to  the 
improved  machinery  of  the  latter  surpassing  that  of  their  rivals.  The  common  objec- 
tion to  the  planters  is  founded  in  the  belief  that  their  operations  constitute  an 
encroachment  upon  the  public  customs,  and  that  the  free  fishery  on  the  pubUc  reefs 
may  thereby  be  seriously  restricted.  These  class  feelings  have  had  much  to  do  with 
preventing  a  satisfactory  understanding  of  the  fishery  and  its  regulation  in  a  manner 
acceptable  to  the  State  at  large. 

In  studying  this  fishery  in  Maryland  and  comparing  its  needs  and  conditions 


THE   OYSTER   INDUSTRY   OF   MARYLAND. 


207 


with  those  of  this  industry  in  other  localities^  consideration  must  be  taken  of  the  enor- 
mous extent  to  which,  during  the  last  twenty-five  years,  it  has  been  prosecuted.  The 
water  area  of  Maryland  is  the  greatest  oyster-producing  region  in  the  world,  and  the 
output  of  the  industry  is  fully  equal  in  value  to  one-sixth  of  the  product  of  all  the 
fisheries  of  the  United  States  combined  and  gives  employment  to  one-fifth  of  the 
persons  engaged  therein. 

For  purposes  of  comparison  the  following  tabular  statement  is  submitted,  show- 
ing either  approximately  or  by  latest  returns  the  catch  of  oysters  fl^m  public  and 
private  areas  in  each  of  the  various  States  of  America  and  the  principal  foreign 
oyster-producing  countries : 

Table  showing  the  oyster  product  of  the  world. 


State  or  oonntry. 


MasMohnsetts 

Shode  Island 

Connectioat 

New  York 

Kew  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

Nonh  Carolina 

South  Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Washington 

Oregon 

CalBbmia 

Total  for  ITnited  States . . . . 

CaniidA ••■•••■••••■ 

Biitish  Isles 

France 

Holland 

Italy 

Germany 

Misoellaneous 

Total  for  foreign  countries 

Grand  total 


No.  of 
bushels. 


1. 
2, 
2. 


11, 


58,007 
172,046 
940, 174 
611,002 
682, 117 
132,380 
175, 332 
632,730 
084,636 
807,260 

63,150 
224,355 
468,431 
481,070 
806,478 
841,586 
440,800 
142,730 
2,500 
178,645 


29, 796, 387 


152,580 

2,760,000 

2,000,000 

70,000 

65,000 

13.000 

400,000 


5,460,580 


85,256,967 


Value. 


181,988 

241,978 

1,426,244 

2,748,509 

1, 746, 830 

101,860 

73,863 

5, 866, 120 

2,487,638 

175,567 

23,204 

40,520 

93,602 

107.  812 

166, 672 

299,896 

127.990 

127,000 

8,125 

608,257 


16,638,806 


188,846 
6,200,000 
6,000,000 

440,000 

200,000 
75,000 

600,000 


12,698,846 


29,887,651 


1892 
1892 
1892 
1891 
1892 
1892 
1892 
1892 
1891 
1890 
1800 
1890 
1890 
1890 
1890 
1890 
1890 
1892 
1892 
1802 


1891 
ApproK. 
Do. 
Do. 
Do. 
Do. 
Do. 


It  is  thus  observed  that  the  quantity  of  oysters  produced  in  Maryland  is  one- 
third  of  the  total  product  of  the  world  and  more  than  twice  as  great  as  that  of  all 
foreign  countries  combined. 

This  report  is  largely  the  result  of  observations  and  inquiries  made  by  the  writer, 
as  an  agent  of  the  U.  S.  Fish  Oommission,  during  extended  trips  through  the  tide- water 
counties  ofMaryland  and  of  examinations  of  the  voluminous  State  and  county  records. 
Liberal  and  valuable  assistance  has  been  accorded  the  work  by  the  State  and  county 
officials  and  many  other  persons  in  positions  to  be  informed  respecting  the  oyster 
industry.  Especial  acknowledgment  is  made  to  G-en.  Joseph  B.  Seth,  sometime  com- 
mander of  the  State  fishery  force,  to  Mr.  William  D.  Piatt,  an  extensive  oyster-dealer  of 
Baltimore,  Marion  deE.  Smith,  esq.,  comptroller  of  the  State  treasury,  Gol.  Thomas  S. 
Hodson,  and  Oonway  W.  Sams,  esq.  Acknowledgment  is  also  due  Mr.  Daniel  Bendann, 
of  Baltimore,  for  the  use  of  an  excellent  series  of  photographs  illustrating  the  various 
phases  of  the  oyster  industry  of  Maryland. 
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GENERAL  HISTORICAL  NOTES. 

In  order  that  the  present  condition  of  the  oyster  industry  of  this  State  may  be 
properly  presented  and  understood,  it  is  necessary  to  review  its  conditions  and  methods 
of  prosecution  in  former  years.  There  have  been  three  great  eras  in  the  history  of  the 
oyster  industry  in  Maryland,  viz:  First,  from  the  settlement  of  the  State  to  1820, 
during  which  the  fiahery  was  in  its  infancy,  subject  to  no  restrictions  or  regulations 
whatever  except  those  of  nature  and  market  demands,  the  product  being  very  small; 
second,  from  1821  to  1864,  during  which  the  use  of  dredges  in  catching  oysters  was 
interdicted  and  the  wholesale  Chucking  trade  was  established  and  considerably  devel- 
o])ed ;  third,  from  1865  to  the  present  date,  in  which  a  license  system  has  been  operative, 
authorizing  the  use  of  tongs,  dredges,  and  scrapes  under  certain  regulations,  the  places 
and  times  of  their  employment  being  restricted. 

Prior  to  1820. — ^The  heaps  of  oyster  shells  found  in  some  places  along  the  shores 
of  the  Chesapeake  indicate  that  these  moUusks  had  for  a  long  time  been  utilized  for 
food  purposes  by  the  Indians;  and  the  writings  of  the  early  settlers  of  and  travelers 
to  this  part  of  the  country  make  reference  to  the  fact  that  the  aborigines  at  times 
furnished  them  with  oysters  in  exchange  for  trinkets  and  other  commodities.  The 
Chesapeake  colonists  appear  to  have  given  little  attention  to  them.  An  explanation 
for  this  is  probably  found  in  John  Smith's  "Advertisements  for  Unexperienced 
Planters,^'  published  in  1631,  in  which  he  explains  the  reasons  why  the  early  settlers 
of  the  Chesapeake  did  not  engage  in  fishing  by  stating:  "Now  although  there  be 
♦  •  •  Fish  in  the  rivers  •  •  •,  yet  the  rivers  are  so  broad  •  •  •  and  we  so 
unskillful  to  catch  them,  we  little  troubled  them  nor  they  us." 

There  are  many  reasons  for  the  belief  that,  for  years  after  the  settlement  of 
Maryland,  oysters  were  regarded  as  of  little  value  for  food  purposes.  Diligent  search 
among  the  early  colonial  records  has  resulted  in  the  finding  of  but  one  reference  to 
this  product.  This  reference,  which  is  certainly  depreciatory,  occurs  in  the  dex)ositions 
made  in  the  famous  Claiborne  suit  of  about  1680,  in  which  the  "Kent  Islanders"  cited, 
among  their  grievances  and  the  hardships  which  they  had  to  endure,  that  their  supply 
of  provisions  becoming  exhausted  it  was  necessary  for  them,  in  order  to  keep  from 
starvation,  to  eat  the  oysters  taken  from  along  the  shores. 

As  no  further  mention  of  them  is  found  among  the  voluminous  colonial  papers,  it 
is  reasonable  to  suppose  that  after  the  settlement  of  Maryland  a  long  time  elapsed 
before  oysters  entered  largely  into  the  food  supplies  of  the  inhabitants,  hence  there 
was  little  object  in  catching  them.  During  the  war  of  1812,  occasional  reference  was 
made  in  the  newspapers  of  that  period  to  the  part  played  by  the  oystermen  of  the 
Chesapeake  in  harassing  the  British  fleet  in  the  bay,  from  which  it  is  evident  that  at 
that  time  the  fishery  was  of  some  consequence. 

It  appears  from  records  and  traditions  that  a  large  portion  if  not  the  greater 
quantity  of  theoysters  then  caught  were  transported  by  vessels  to  Northern  markets, 
a  considerable  demand  for  them  having  been  developed  in  the  New  England  States; 
and,  beginning  about  1808,  a  number  of  vessels  each  season  transported  several  car- 
goes to  Pair  Haven,  Conn.  The  vessels  resorted  to  the  reefs  situated  in  the  lower 
part  of  the  bay,  and  obtained  cargoes  either  by  dredging  or  by  purchasing  from  the 
tongmen  living  along  the  shores,  who  oystered  especially  for  those  vessels.    It  was 
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by  the  transporters  that  the  use  of  dredges  was  largely  extended  iu  Maryland  waters, 
this  being  to  some  extent  necessary  for  the  transportation  trade,  when  the  State  of 
Virginia,  by  act  dated  January  9, 1811  (Laws,  Va.,  1810-11,  ch.  xvii),  interdicted  the 
use  of  these  implements  within  the  waters  of  that  State.  No  wholesale  markets 
existed  along  the  shores  of  the  Chesapeake  for  the  handling  of  oysters,  and  it  is 
probable  that  the  local  consumption  was  very  small. 

From  1820  to  1864. — The  quantity  of  oysters  for  the  Northern  markets,  while  not 
large  in  view  of  the  present  knowledge  regarding  the  productiveness  of  these  reefs, 
was  sufficient  to  alarm  the  oystermen  of  that  time  lest  their  industry  should  thereby 
become  totally  destroyed.  These  ^apprehensions  resulted,  in  1820  (L.  1820-21,  ch.  24), 
in  the  earliest  enactment  of  the  general  assembly  of  Maryland  regulating  or  affecting 
the  oyster  industry,  the  annual  produ9t  of  the  State  at  that  time  scarcely  exceeding, 
if  it  equaled,  500,000  bushels.  Because  of  the  insight  it  offers  into  the  fishery  as  it 
then  existed,  the  preamble  to  this  enactment  is  here  given : 

Whereaa  it  is  represented  to  the  general  assembly  that  a  great  number  of  large  vessels  from  the 
Xorthem  and  Middle  States  frequent  our  waters  for  the  purpose  of  transporting  oysters  to  those 
states;  and  whereas  well- grounded  apprehensions  are  entertained  of  the  utter  extinction  of  oysters 
in  the  State,  as  well  in  consequence  of  the  immense  quantity  thereof  exported  as  the  destructive 
implements  used  in  catching  them :  Therefore,  etc. 

This  enactment  prohibited,  under  penalty  of  a  fine  of  $20  or  sixty  days'  impris- 
onment, the  use  of  any  implements  in  catching  oysters  within  the  State  other  than  the 
ordinary  tongs,  and  also  the  transportation  of  oysters  out  of  the  State  in  vessels  not 
owned  wholly  for  the  preceding  twelve  months  by  a  citizen  of  the  State,  or  placing 
oysters  on  board  any  such  vessel  to  be  transported.  Because  of  the  great  expanse  of 
water  territory,  and  the  difficulty  of  enforcing  the  law  without  competent  physical  force 
upon  the  bay,  this  enactment  did  not  fully  prevent  the  continuation  of  the  trade  by 
Northern  vessels. 

During  the  next  session  of  the  general  assembly  an  exception  was  made  (L. 
1821-22,  ch.  107)  to  the  law  of  1820,  and  permission  was  given  to  each  citizen  of  Ihe 
State  of  Delaware  living  within  3  miles  of  the  northeast  branch  of  the  Nanticoke 
River  to  catch  oysters  from  that  branch  of  said  river  in  quantities  not  exceeding  30 
bushels  per  day;  a  privilege  which  they  enjoyed  for  many  years  and  to  which  maybe 
due  in  some  resx)ects  the  extensive  oyster-shucking  trade  now  prosecuted  at  Seaford. 
This  is  one  of  the  very  few  instances  in  which  a  State  has,  by  legislative  enactment, 
authorized  non-residents  to  take  fishery  products  from  within  its  borders. 

On  February  16, 1830  (L.  1829-^,  ch.  87),  an  important  enactment  was  made 
embodying  almost  the  first  oyster-planting  law  operative  in  America.  This  act  author- 
ized citizens  of  the  State  to  preempt,  under  certain  regulations,  an  acre  of  ground 
naturally  unproductive  of  oysters,  for  the  purpose  of  planting  and  growing  oysters 
and  other  shellfish  thereon.  It  also  granted  to  the  owner  of  lands  bordering  a  creek 
less  than  100  yards  in  width  at  its  mouth  the  exclusive  right  to  the  use  of  the  same 
for  a  similar  purpose.  The  productiveness  of  the  natural  reefs  having  apparently 
continued  to  decrease  since  the  enactment  of  1820,  this  act  further  interdicted  the 
use  of  tongs  having  more  than  six  teeth  on  a  side;  but  this  restriction,  so  fkr  as  it 
applied  to  the  waters  of  the  Eaf^tem  Shore,  was  repealed  at  the  same  session  of  the 
legislature,  the  prohibition  of  their  use  on  the  Western  Shore  remaining  until  1834. 
The  act  also  provided  that  no  persons  other  than  citizens  of  the  county  or  counties 
bordering  on  any  river  or  bay  should  catch  oysters  within  300  yards  of  low- water  mark 
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of  either  shore  of  said  river  or  bay.  In  this  provision  originated  the  distinction 
between  "  county  waters'^  and  "  State  waters,"  the  latter  being  such  areas  as  are  open 
for  the  use  of  any  resident  of  the  State — ^a  distinction  which,  though  modified  and 
changed  to  a  considerable  extent,  has  remained  to  the  present  day. 

Some  difficulty  was  experienced  in  enforcing  this  enactment,  and  at  the  next 
legislative  session  (L.  1831-32,  ch.  249)  more  easily  applied  penalties  and  court  regula- 
tions were  provided  for  its  enforcement  in  the  waters  of  the  Eastern  Shore,  and  in  the 
following  year  the  same  provisions  were  applied  to  the  Western  Shore  (L.  1832-33,  ch. 
265).  The  necessity  for  these  provisions  was  intimated  in  the  preamble  to  the  first 
one,  as  follows : 

Whereas  the  protection  of  oysters  in  the  waters  of  this  State  is  a  subject  in  which  the  citizens 
thereof  are  deeply  concerned,  and  the  legislature  of  Maryland  by  sundry  laws  passed  for  that  purpose 
have  sought  to  secure  the  advantages  resulting  from  that  article  of  trade,  which  have  fallen  short 
of  the  object  they  were  designed  to  accomplish;  and 

Whereas  the  citizens  of  this  and  other  States  infesting  said  waters  have  continued  to  take  and 
carry  away  oysters  in  violation  of  the  laws  upon  this  subject  enacted;  and  it  is  justly  apprehended 
that  oysters  in  the  waters  of  the  State  will  be  destroyed,  not  less  by  the  immense  number  carried 
away  than  by  the  destructive  implements  used  in  taking  them;  and 

Whereas  the  navigation  of  many  creeks  has  been  obstructed  by  the  citizens  of  this  and  other 
States  by  means  of  the  heaps  of  the  refuse  thrown  into  the  waters  of  said  creeks  in  the  process  of 
picking  [culling]  the  oysters  for  market,  to  the  great  injury  of  the  good  people  of  this  State.     *    *     * 

During  the  twenty -four  years  following  1830  few  important  changes  were  made  in 
the  regulations  of  the  fishery,  but  it  was  an  era  of  great  development  in  the  extent  of 
the  industry.  The  opposition  to  the  transportation  of  oysters  out  of  the  State  and 
the  cost  of  doing  so  when  that  opposition  was  overcome  induced  a  number  of  oyster 
marketmen  from  New  England  to  establish  shucking -houses  in  Baltimore  for  shipment 
of  the  Chesapeake  stock  throughout  the  country,  and  the  increased  demand  naturally 
led  to  an  extension  of  the  fishery.  The  first  of  these  houses  was  established  in  1836 
and  others  were  started  within  a  few  years. 

In  1840  it  was  estimated  that  the  quantity  of  oysters  used  by  the  shucking  trade 
during  the  previous  season  amounted  to  710,000  bushels,  and  there  was  a  large  addi- 
tional quantity  consumed  along  the  shores.  During  the  years  immediately  following 
1840  many  of  the  large  reefs  in  the  Tangier  region  were  discovered,  resulting  in  a 
greater  development  of  the  fishery  in  that  section.  About  1846  the  canning  of  oysters 
was  begun  and  the  extension  of  this  branch  of  the  trade  rapidly  increased  the  demand 
for  the  product  of  the  reefs. 

In  the  meanwhile,  however,  additional  restrictions  were  placed  on  the  fishery,  of 
which  the  following  were  the  most  important.  In  1836  (L.  1835-36,  ch.  216  and  ch. 
260)  the  catching  or  burning  of  oysters  for  purposes  of  fertilizing  land  was  prohibited 
in  portions  of  Dorchester  and  St.  Mary  counties,  and  in  1840  (L.  1839-40,  ch.  103) 
the  same  practice  was  prohibited  in  Somerset  County.  By  act  of  1837-38,  ch.  310,  it 
was  made  unlawful  for  any  person  other  than  residents  of  the  counties  bordering 
on  the  same  to  catch  oysters  within  500  yards  of  low- water  mark  in  any  waters  of 
the  State,  and  in  cases  in  which  a  creek  or  river  is  the  divisional  line  between  two 
counties  the  privilege  of  taking  oysters  therefrom  belonged  to  the  residents  of  those 
counties  in  common  and  to  none  others.  By  act  of  1845-46,  ch.  240,  the  catching  of 
oysters  in  the  waters  of  Worcester  County  between  April  13  and  September  1  of 
any  year  was  interdicted,  this  being  the  first  close  season  operative  in  Maryland  and 
one  of  the  earliest  in  America. 
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In  1852  (ch.  57)  the  removal  of  empty  shells  from  any  oyster  reefs  in  Worcester 
County  for  any  purpose  whatever  was  prohibited.  These  shells  were  generally  manu- 
flEMitured  into  lime.  The  quantity  of  small  oysters  and  shells  used  from  1810  to  1860 
for  fertilizing  purposes  after  being  burned,  or  without  that  treatment,  is  surprisingly 
large.  The  oysters  together  with  the  empty  shells  and  debris,  or  the  "run  of  the 
rock,"  could  be  purchased  in  large  quantities  for  2  to  4  cents  per  bushel,  a  tongmau 
being  able  to  catch  from  40  to  100  bushels  per  day.  The  stock  was  of  the  same  grade 
as  now  sells  for  10  to  20  cents  per  bushel  for  planting  purposes.  The  lime  was  worth 
from  3  to  8  cents  per  bushel,  and  was  spread  over  the  land  sometimes  as  plentifully  as 
75  or  100  bushels  to  the  acre.  By  this  method  of  treatment  large  areas  of  land  that 
produced  nothing  but  June  grass  were  made  very  productive  by  further  cultivation. 
The  use  of  oysters  for  this  purpose  continued  in  some  localities  of  Maryland  even  as 
late  as  1875,  and  it  is  stated  on  reliable  authority  that  in  1873  oysters  were  sold  at  2 
cents  per  bushel  in  Talbot  County  for  this  use. 

In  1854  (L.  1854,  ch.  4)  a  mat'Crial  change  was  effected  in  the  fishery,  and  the  use 
of  the  reefs  of  the  State  by  the  tongmen  exclusively  was  modified  by  it  being  made 
lawful  for  citizens  of  Somerset  County  to  take  oysters  with  small  dredges  or  scrapes 
in  any  of  the  waters  of  that  county  not  part  of  a  creek  and  not  within  200  yards  of 
the  shore  and  not  less  than  21  feet  deep.  Before  engaging  in  scraping  (as  this  form 
of  oystering  when  prosecuted  within  the  limits  of  a  county  is  now  designated)  each 
vessel  was  required  to  obtain  a  license  at  a  cost  of  $15,  the  revenue  derived  therefrom 
being  applied  to  the  school  fiiud  of  the  county.  This  was  the  first  oyster  license  law 
operative  in  Maryland,  and  almost  the  first  in  America. 

The  military  operations  in  Maryland  and  Virginia  from  1861  to  1865,  and  the 
consequent  disorganization  of  the  oyster  trade,  put  a  temporary  check  on  the  advance 
of  the  fishery.  But  the  market  demand  for  oysters  increased,  being  due  largely  to  the 
extension  of  the  canning  trade  during  that  period,  and  consequently  the  prices  ruled 
high,  the  average  received  by  the  oystermen  in  1863-64  and  1864-65  being  about  70 
cents  per  bushel.  This  resulted  in  great  prosperity  to  those  fishermen  who  were 
successful  in  continuing  their  operations. 

From  1865  to  1893. — This  period  practically  covers  the  time  in  which  the  industry 
has  been  of  great  extent  and  importance.  The  discontent  among  the  oystermen  of 
other  counties  at  the  special  privilege  enjoyed  by  the  residents  of  Somerset  under 
the  act  of  1854  (ch.  4),  the  high  rate  at  which  oysters  were  selling  by  reason  of  the 
recent  military  operations  and  the  fact  that  (by  means  of  tongs)  oysters  in  depths  of 
water  greater  than  23  feet  could  not  readily  be  obtained,  together  with  the  great  diffi- 
culty in  enforcing  the  law  then  existing,  led  in  1865  (ch.  181)  to  a  repeal  of  the  entire 
body  of  the  general  law  affecting  the  oyster  industry  and  the  enactment  of  another 
in  lieu  thereof,  the  general  features  of  which  have  remained  to  the  present  time. 

The  principal  changes  effected  by  the  new  law  were  as  follows :  It  required  that 
no  person  should  engage  in  catching  oysters  within  the  waters  of  the  State  for  pur- 
poses of  sale  with  any  implement  whatever  without  first  having  obtained  an  annual 
license  for  the  boat  or  vessel  employed.  For  every  boat  engaged  in  tonging,  the  owner 
thereof  was  required  to  pay  a  license  fee  of  $5.  The  fee  for  dredging  was  at  the  rate 
of  95  for  each  ton  of  measurement  of  the  vessel  employed,  and  the  use  of  dredges 
was  authorized  only  from  September  1  to  June  1,  and  within  specified  portions  of 
the  Chesapeake  Bay.  All  license  fees  were  to  be  paid  into  the  State  treasury,  and 
no  steamboat  or  steam  machinery  was  permitted  to  be  used  in  catching  oysters. 
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The  aunual  oyster  product  of  the  river  and  tribataries  daring  the  last  five  seasons 
has  averaged  about  1,750,000  bushels,  for  which  the  fishermen  have  received  $740,000, 
an  average  of  43,750  bushels  and  918,500  to  the  square  mile.  The  average  quantity 
per  square  mile  obtained  in  this  region  is  greater  than  that  of  any  other  locality  in 
Maryland,  but  the  average  value  of  the  product  per  square  mile  is  surpassed  by  the 
yield  in  the  Patuxent  and  Tangier  regions.  The  Ghoptank  oysters  are  much  smaller 
than  those  from  the  Tangier  region  and  are  among  the  cheapest  obtained  in  Maryland. 
Ijarge  quantities  of  them  are  transported  north  each  spring  for  i>lanting  purposes;  and 
it  is  reported  that  as  late  as  1879  vessels  loaded  with  planting  stock  from  this  river  at 
a  cost  not  exceeding  5  cents  per  bushel,  the  oysters  being,  of  course,  unculled. 

The  citizens  of  Dorchester  and  Talbot  counties  enjoy  the  exclusive  use  of  the 
Ghoptank  Biver  reefs  in  common,  but  those  of  the  former  county  engage  more 
extensively  in  oystering.  The  use  of  scrapes  was  first  authorized  in  1870,  and  since 
then  a  very  great  increase  has  taken  place  in  the  area  of  the  oyster  beds,  and  the  shape 
of  the  oysters  has  become  more  uniform,  rendering  them  more  valuable  from  an 
economic  standpoint. 

Two  large  oyster-marketing  ports,  Gambridge  and  Oxford,  utilizing  annually 
about  600,000  and  300,000  bushels,  respectively,  are  located  on  this  river. 

Eastern  Bay. — Eastern  Bay  is  situated  largely  within  the  counties  of  Talbot  and 
Queen  Anne,  the  remaining  portion  being  a  part  of  the  "  State  waters.'^  The  area 
situated  within  ^'county  waters"  approximates  73  square  miles;  and,  of  that  portion 
situated  within  the  limits  of  Talbot  Gounty,  about  7  square  miles  are  utilized  by  a 
scraping  fleet,  the  remaining  area  being  reserved  for  tonging.  The  greatest  depth  of 
water  is  about  10  fathoms,  the  average  being  from  12  to  20  feet.  The  area  more  or 
less  thickly  covered  with  natural  oyster-grounds,  which  are  much  scattered,  is  about 
26  square  miles.  The  average  annual  product  of  that  portion  within  "county  waters" 
is  about  500,000  bushels,  for  which  the  oystermen  receive  about  $250,000,  an  average 
of  19,230  bushels  and  $9,615  per  square  mile. 

The  Eastern  Bay  oysters  are  somewhat  larger  than  the  Ghoptanks  and  are  sold 
at  almost  as  high  a  price  as  the  Tangiers.  The  only  wholesale  oyster  ports  on  the 
shore  of  this  bay  are  St.  Michael  and  Glaiborne,  which  handle  annually  about  225,000 
and  35,000  bushels,  respectively,  nearly  all  the  rest  of  the  catch  going  to  Baltimore. 

Chester  River, — ^This  river,  the  northernmost  and  smallest  of  the  four  large  coastal 
indentations  on  the  Eastern  Shore,  is  situated  entirely  within  the  counties  of  Kent 
and  Queen  Anne.  The  area  approximates  68  square  miles,  being  but  little  smaller 
than  the  "county  water"  area  of  Eastern  Bay,  and  the  area  of  the  natural  oyster- 
beds  is  about  17  square  miles.  While  in  one  or  two  places  in  this  river  the  depth  of 
water  is  about  11  fathoms,  few  oyster-reefs  exist  where  the  depth  is  greater  than  23  feet ; 
or  if  they  exist  they  are  little  known  and  are  of  no  value,  as  tonging  only  is  authorized. 

As  the  oyster  fishery  in  this  estuary  had  not  been  sufficiently  developed  to 
warrant  the  use  of  dredges  prior  to  the  anti-dredging  regulation  of  1820^  this  form 
of  oystering  has  never  been  legally  prosecuted  in  these  waters,  but  it  has,  during 
recent  years,  been  a  favorite  locality  for  the  operations  of  those  dredgers  willing  to 
run  risks  in  encroaching  upon  the  areas  reserved  for  the  tongmen. 

The  annual  oyster  product  of  the  Ghester  River  approximates  450,000  bushels, 
for  which  the  oystermen  receive  about  $235,000,  an  average  of  26,470  bushels  and 
$13,823  for  each  square  mile  of  reefs.  There  are  no  large  wholesale  oyster  markets 
on  the  shores  of  this  river  and  the  catch  is  marketed  mostly  at  Baltimore. 
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protective  measure  in  America,  and  iu  only  one  or  two  States  is  a  provision  of  tliis 
kind  operative,  Maryland  bein^  almost  the  first  to  attempt  the  enforcement  of  su(*h  a 
regulation;  indeed,  restrictions  as  to  the  size  of  the  oysters  to  be  taken  are  not 
now  very  popular  abroad.  The  reason  for  this  is  that  iu  most  ot  the  other  American 
States  that  have  given  attention  to  the  oyster  industry,  as  well  as  in  the  oyster- 
producing  countries  of  Europe,  the  present  regulations  of  the  common  fishery  are 
auxiliary  to  the  needs  of  the  private  or  several  fisheries,  and  the  public-reef  fishermen 
make  no  complaint,  for  they  are  thus  enabled  to  market  their  small  oysters  among  the 
planters. 

As  even  the  smallest  oysters  caught  in  Maryland  could  be  utilized  in  the  steaming- 
houses  of  that  State,  or  sold  for  bedding  in  other  localities,  the  fishermen  found  a 
market  for  all  they  took  from  the  water  and  did  not  attempt  to  carefUlly  cull  and 
return  the  small  ones  to  the  beds  to  increase  iu  size  for  another  season.  A  1^-inch 
cull  law  had  been  enacted  iu  1886  (ch.  569)  for  the  waters  of  Somerset  County,  but  the 
difficulty  in  enforcing  a  local  law  of  this  nature  rendered  it  almost  inoperative.  The 
general  cull  law  as  operative  at  present  is  as  follows : 

All  oysters  taken  from  any  of  the  waters  of  this  State  (either  viritb  Hooops,  dredgeH,  or  any 
similar  instruments,  or  tongs  or  rakes)  shall  be  culled  upon  their  natural  bed  or  bar  as  taken,  and  all 
oyster  shells,  and  oysters  whose  shellH  measure  loss  than  two  aud  one-half  Inches  in  length,  measuring 
from  hinge  to  mouth,  shall  be  included  iu  said  culling  and  replaced  upon  said  bed  or  bar  as  taken. 

This  regulation  required  such  a  change  in  the  practices  of  theoysternien  who  had 
been  accustomed  to  market  oysters  of  all  sizes  that  it  was  at  first  regarded  as  a  great 
hardship,  and  much  difficulty  was  experienced  in  its  enforcement,  notwithstanding  the 
fact  that  everyone  recognized  its  value.  In  a  letter  to  the  Maryland  Board  of  Public 
Works,  which  controls  the  State  fishery  force,  the  commander  of  that  force  wrote,  under 
date  of  December  31,  1890,  in  reference  to  the  cull  law,  as  follows: 

At  the  last  session  of  the  legislature  a  bill  was  prepared  and  introduced,  under  the  direction 
of  the  governor,  which  provided  for  a  system  of  culling,  so  as  to  have  the  young  oysters  left  on  the 
bars  to  fiu*nish  seed  for  a  future  supply,  and  this  act  is  now  about  the  only  law  which  tends  at  all  to 
relieve  the  bars  from  complete  destruction.  But  the  bill  had  a  ridur  put  upon  it  iu  the  shapt)  of  an 
amendment  that  has  about  broken  it  down.  The  amendment  provides  for  the  ascertainment  of  the 
quantity  of  marketable  oysters  in  a  cargo  by  dumping  1  bushel  in  every  50,  and  in  the  end  culling 
this  **  dump,''  finding  the  percentage  of  shells  and  small  oysters,  and  deducting  this  percentage  from 
thefuU  cargo.  This  percentage  is  never  taken  out;  but,  on  the  contrary,  goes  into  the  bins  of  the 
packers  as  so  much  clear  gain  to  them.  By  this  section  the  packers  are  in  position  of  greatest  benefit 
when  the  oysters  are  not  culled,  as  they  get  all  the  culls  free,  aud  these  have,  in  some  instances, 
amounted  to  300  bushels  in  a  cargo  of  1,200  bushels.  I  find  all  classes  to  agree  with  me  in  saying  that 
the  cull  la w  should  be  vigorously  enforced,  and  all  as  unanimous  in  both  violating  it  and  trying  to 
screen  violators  from  arrest  by  the  fishery  force. 

An  attempt  was  made  by  act  of  1892  (ch.  278)  to  remedy  the  defects  iu  the  regula- 
tion of  this  provision,  and,  as  it  can  be  effectively  enforc/ed  only  at  the  oyster  markets, 
provision  was  made  for  the  appointment  by  the  governor  of  one  inspector  at  each  of 
the  wholesale  ports,  whose  duty  it  is  to  properly  enforce  the  cull  law  in  his  resiiective 
district.  Their  compensation,  limited  to  $600  per  annum,  was  to  be  derived  from 
the  imposition  of  a  tax  of  one-tenth  of  1  cent  |>er  bushel  on  all  oysters  purchased  by 
every  wholesale  or  retail  dealer.  Many  of  the  dealers,  however,  refused  to  pay  this 
tax,  alleging  that  it  is  irregular,  and  only  about  $2,500  was  paid  in  1892-93,  notwith- 
standing the  fact  that  10,000,000  bushels  of  oysters  were  haudle<l.     Hut  each  year  the 
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The  situation  at  present  is  as  follows:  Both  Maryland  and  Virginia  oystermen 
pnrsae  their  calling  iu  any  and  every  part  of  the  river  that  they  may  choose  outside 
of  the  tributaries.  Even  though  operating  side  by  side,  the  Maryland  oystermen  are 
supposed  to  work  in  accordance  with  Maryland  laws,  and  those  of  Virginia  comply 
with  the  statutes  of  that  State,  this  being  in  accordance  with  the  convention  act  of 
1884  (ch.  76),  which  is  now  operative.  The  one  pays  $3  per  ton  license  fee  and  the 
other  $1  per  ton.*  The  one  is  exx)ected  to  cull  out  and  return  all  oysters  under  2^ 
inches  in  length,  while  the  other  may  take  all  he  can  catch,  without  regard  to  size. 
The  result  is  that  there  is  practically  no  culling  regulation  in  the  Potomac;  and  this 
has  had  a  bad  effect  upon  the  enforcement  of  the  cull  law  in  other  portions  of  Mary- 
land. This  condition  of  affairs  in  the  Potomac  constitutes  a  serious  obstacle  to  the 
proper  enforcement  of  the  oyster  laws  of  the  State.  The  license  laws  and  the  close- 
season  regulations,  however,  are  very  generally  observed  in  the  Potomac. 

The  area  of  this  river  from  its  mouth  to  the  southern  border  of  Prince  Gteorge 
County  is  358  square  miles.  In  addition  to  this,  the  tributaries  situated  in  the  limits 
of  St.  Mary  and  Charles  counties  have  an  area  of  37  and  21  square  miles,  respect- 
ively, in  which  only  the  tongmen  of  those  respective  counties  are  authorized  to 
oyster,  giving  a  total  of  416  square  miles.  The  area  of  oyster  reefs  approximates  42 
square  miles  in  the  <^  State  waters"  and  7  in  the  tributaries  situated  within  the 
"county  waters,''  The  average  annual  product  of  these  reefs  is  about  ly600,000 
bushels,  valued  at  $700,000,  of  which  about  500,000  bushels  are  obtained  by  the 
oystermen  of  Virginia.  About  150,000  bushels  of  these  oysters  are  annually  marketed 
at  Washington,  D.  C,  but  the  majority  are  sold  at  Baltimore.  From  this  river  come 
the  famous  "Kettle  Bottoms,"  the  largest  oysters  produced  in  Maryland. 

'^Bay-shore  ground^P — ^The  Bay-shore  grounds  are  situated  on  each  side  of  the 
Chesapeake  Bay  outside  of  the  tributaries  previously  mentioned,  and  extend  from 
Pool  Island  to  the  Potomac  Eiver  on  the  Western  Shore,  and  from  Worton  Point  to 
Smith  Island  on  the  Eastern  Shore.  The  reefs  are  found  in  all  depths  of  water  up  to 
46  feet,  and  are  almost  continuous  along  the  shore,  excepting  in  the  northern  portion 
of  the  bay,  and  in  some  places  are  IJ  miles  in  width.  The  total  area  of  these*  reefs 
approximates  116  square  miles,  of  which.  14  are  situated  within  the  county  limits  of 
Anne  Arundel,  which,  together  with  23  square  miles  located  about  Tally  Point,  Sandy 
Point,  Hackett  Point,  Thomas  Point,  Holland  Island  Bar,  Swan  Point  Bar,  Plum 
Point,  and  Poplar  Island,  are  reserved  for  the  tongmen,  leaving  79  square  miles  for 
the  use  of  the  dredgers.  The  annual  product  from  these  grounds  during  the  last  five 
seasons  has  averaged  about  3,025,000  bushels,  valued  at  $1,522,000,  of  which  about 
1,850,000  bushels,  valued  at  $940,000,  were  obtained  by  the  dredgers,  and  1,175,000 
bushels,  valued  at  $582,500,  by  the  tongmen. 

The  oysters  obtained  from  these  reefs,  particularly  those  caught  by  dredges  from 
the  Anne  Arundel  shore  to  Point  Lookout,  are  among  the  finest  in  Maryland,  and  are 
usually  sold  at  the  highest  market  price,  being  nearly  always  large  and  fat.  The 
product  from  the  bay  shores  has  fluctuated  very  much  during  the  last  eight  years, 
during  some  seasons  the  quantity  obtained  being  almost  twice  that  of  the  succeeding 
year.  This  was  true  of  the  seasons  1888-89  and  1889-90,  and  the  quantity  obtained 
since  the  former  season  has  been  very  light  compared  with  the  extent  previously. 
Because  of  the  depth  of  water  and  the  extent  of  the  area  along  the  bay  shores,  the 


*  The  dredging  license  fee  in  Virginia  is  50  cents  per  ton  per  month,  bnt  vessels  in  that  StatQ 
usually  dredge  only  about  two  months  each  season. 
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THE  OYSTER-GROUNDS. 


Tidairtoater  areas, — By  nnmerous  acts  of  the  general  assembly  the  tidal-water 
areas  of  Maryland  have  been  divided  into  two  classes,  viz,  those  situated  within  the 
small  bays,  sounds,  rivers,  and  creeks,  and  known  as  the  inshore  or  "county  waters," 
and  those  areas  located  in  the  Chesapeake  Bay  and  Potomac  Eiver  outside  of  the 
smaller  bays  and  rivers  and  designated  in  this  report  the  "State  waters."  Of  the  2,359 
square  miles  *  of  tidal-water  area  of  Maryland,  1,025  are  situated  within  the  limits  of 
the  counties,  976  in  the  Chesapeake  Bay,  and  the  remaining  358  square  miles  in  the 
Potomac  Kiver,  thus  giving  the  "county  waters"  an  area  of  1,026  and  the  "  State  waters" 
1,334  square  miles. 

The  distinction  between  "county  waters"  and  "State  waters"  is  of  much  importance 
to  those  persons  desirous  of  understanding  the  condition  of  affairs  in  Maryland,  not 
only  because  different  methods  of  oystering  are  prosecuted  in  each,  but  also  because 
persons  are  not  permitted  to  oyster  in  the  waters  of  a  county  unless  they  are  residents 
of  that  county,  while  citizens  of  any  portion  of  the  State  may  resort  to  the  State 
grounds.  The  counties,  however,  have  no  title  to  the  water  area  situated  within  their 
limits  that  would  prevail  against  the  State. 

Tonging,  dredging,  and  scraping  constitute  the  various  methods  of  catching  oysters 
practiced  in  Maryland.  Excepting  a  few  reserved  areas  of  small  extent  on  which  no 
form  pf  oyster  fishery  is  permitted,  tonging  is  authorized  under  certain  restrictions 
and  regulations  as  to  persons,  times,  and  methods  in  all  Maryland  waters.  Dredging 
is  x>ermitted  in  the  "State  waters"  only,  and  the  use  of  a  few  shoal  reefs  located 
therein  is  reserved  from  the  dredgers  for  the  use  of  the  tongmen.  Scraping,  which  is 
a  modified  form  of  dredging,  is  authorized  only  in  portions  of  the  waters  of  Somerset, 
Dorchester,  and  Talbot  counties. 

Thus,  of  the  1,334  square  miles  of  "  State  waters,"  35,  containing  some  of  the  best 
oyster  reefs,  are  reserved  for  the  tongmen,  leaving  1,299  for  the  dredgers.  And  of  the 
1,025  square  miles  of  "county  waters,"  748  are  reserved  for  the  tongmen  and  277  may 
be  used  by  both  tongmen  and  scrapemen.  While  the  men  using  tongs  are  permitted 
under  certain  regulations  to  work  on  all  the  reefs  in  the  State,  yet  the  other  methods 
of  catching  oysters  are  so  much  more  successful  that  in  most  localities  the  permit  is 
scarcely  a  privilege,  and  generally  tongs  are  used  only  on  reefs  where  dredges  and 
scrapes  may  not  be  employed. 

The  location  of  the  boundary  lines  separating  the  "State  waters"  from  the  "county 
waters"  has  occupied  much  of  the  time  of  the  general  assembly  and  of  the  courts  of  the 
State.  The  distinction  between  these  waters  originated  in  an  act  of  1830  (L.  1829-30, 
ch.  87),  which  prohibited  citizens  of  one  county  from  catching  oysters  within  300 
yards  of  low- water  mark  of  either  shore  of  any  river  or  bay  situated  within  the  limits 
of  another  county.  The  original  distinction  has  been  repeatedly  modified  and  amended 
since  then,  both  by  general  and  local  enactments,  but  it  would  require  too  much  space 
to  give  here  a  history  of  the  location  of  these  boundaries,  and  the  accompanying  chart 
fully  indicates  them  as  they  exist  at  present. 

The  following  table  exhibits  in  detail  the  tidal-water  area  of  the  State  and  the 
area  on  which  each  form  of  fishery  may  be  prosecuted,  the  unit  of  measarement  being 
the  square  statute  mile.    As  tonging  is  authorized  in  all  waters  of  the  State,  only  such 


*  All  mUes  referred  to  in  this  report  arc  Rtatate  miles  unless  otherwise  indicated. 
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areas  are  given  under  that  caption  as  are  exclusively  reserved  for  that  form  of  fishery. 
•    For  purx>oses  of  comparison  the  land  area  of  each  of  the  14  tide- water  counties  is  noted 
in  the  last  column. 

Tidal-waier  area  of  Maryland  and  area  on  which  ea^h  fonn  of  fishery  is  authorized. 


Localitien. 

1 

Tonging. 

Scraping. 

Dredging. 

Total. 

Land  area. 

County  wtUers. 
SomerHQt 

Sq.  miles. 
71 
10 
89 
73 
64 
50 
38 
35 
46 
58 
29 
54 
21 
101 

Sq.  miles. 
112 

Sq.  miles. 

Sq.  miles. 
183 

19 
207 
120 

64 

50 

38 

35 

46 

58 

29 

54 

21 
101 

Sq.  miles. 
865 
369 
610 
285 
352 
315 
375 
422 
650 
400 
218 
360 
460 
475 

Witiomico 

Dorchetiter 

118 
47 

Talbot  * - 

Queen  Aiine 

Kent 

Cecil 

Harford      

Baltimore ......... 

Anne  Arundel 

Cal vert 

St.  Mary 

Charles 

Worcester 

Total 

748 
35 

277 

1,025 

976 
358 

5,656 

State  waters. 
Cheaanealce  Bav .. 

941 
358 

Potomac  River 

Total 

35 

1 

1,299 

1,334 

Grand  total 

783 

277 

1,299 

2,359 

. 

«••«•••••••« 

*  Prior  to  November,  1803,  the  acrapemen  licensed  to  oyster  in  the  waters  of  Talbot  County  claimed  and  exercised  a 
right  in  common  with  the  dredgers  licensed  by  the  State  to  catch  oysters  lying  along  the  west  side  of  Talbot  County, 
between  Black  Walnut  Point  and  Tilghman  Point  and  extending  to  the  middle  of  Chesapeake  Ba}*  and  Eastern  Bay 
along  said  line,  excepting  the  waters  in  Poplar  Island  Narrows  reserved  for  the  tongmen.  A  decision  of  the  circuit  court 
for  Anne  Arundel  County,  made  in  October,  1893,  restricts  them,  however,  to  the  waters  lying  between  Wade  Point  and 
Tilghman  Point.  An  appeal  has  been  taken  to  the  court  of  appeals,  in  which  the  decision  of  the  Anne  Arnxidel  court 
will  be  reviewed.     In  the  above  table  the  conditions  prevailing  at  the  present  time  have  been  considered. 

Natural  reefs. — In  the  general  acceptance  of  the  term,  natural  oyster-ground  is  a 
place  where  oysters  grow  without  special  assistance  from  man  and  in  sufficiently 
large  quantities  to  induce  the  public  to  resort  there  for  a  living,  but  not  a  place  where 
oysters  have  not  during  a  term  of  years,  usually  accepted  as  ten,  occurred  in  sufficient 
quantities  to  make  it  profitable  to  catch  them,  although  they  may  there  be  planted 
and  grown.  The  reason  for  so  long  a  period  of  years  is  that  occasionally,  because  of 
the  fatalities  of  nature  or  on  account  of  overfishing,  certain  areas  may  for  several  years 
be  so  impoverished  that  they  can  not  be  profitably  worked,  yet  after  a  period  of  time 
they  may,  by  the  operations  of  nature,  recover  their  former  productiveness. 

The  locations  of  oyster  reefs  are  determined  by  physical  conditions — the  salinity  of 
the  water,  the  character  of  the  bottom,  and  the  food  resources,  all  exercising  important 
influences  in  qualifying  a  locality  for  the  growth  of  these  mollusks.  In  four-fifths  of 
the  water  area  of  Maryland  the  salinity  of  the  water  and  the  food  resources  are 
adapted  to  the  growtli  of  oysters,  but  under  natural  conditions  only  a  portion  of  the 
bottom  of  this  area  is  suitable  to  sustain  them.  Hence,  in  this  State,  the  condition  of 
the  bottom  is  a  more  prominent  factor  in  determining  the  adaptability  of  a  locality  to 
the  support  of  oyster  beds  than  the  saline  constituents  of  the  water. 

The  oyster  reefs  at  present  existing  in  Maryland  occur  mainly  on  the  sides  of  ♦he 
channels  in  the  Chesapeake  Bay  as  well  as  its  tributaries,  and  extend  nsnally  in  the 
direction  of  the  current.    They  are  in  greatest  abundance  at  the  mouths  of  estuaries 
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and  in  places  where  there  are  sudden  changes  in  the  depth  of  bottom,  but  are  found 
in  all  depths  of  water  from  a  few  inches  to  15  or  more  fathoms,  and  most  plentifully 
where  the  depth  is  from  5  to  30  feet.  The  reefs  extend  in  the  Chesapeake  Bay  from 
the  Virginia  State  line  to  Worton  Point  in  Kent  County,  a  distance  of  110  miles;  in 
the  Potomac  River  from  the  month  thereof  to  Maryland  Point,  in  Charles  County,  a  dis- 
tance of  65  miles,  and  in  the  tributary  bays  and  rivers  as  far  up  as  salt  water  flows. 

There  are  probably  some  oyster  reefs  in  Maryland  not  yet  known.  The  oystermen 
have  no  time  to  spend  in  search  for  them,  and  discoveries  are  made  only  by  chance. 
Some  of  the  known  beds  are  not  generally  fished  on,  either  because  the  oysters  are  too 
small,  too  much  scattered,  or  because  other  and  more  accessible  reefs  produce  the 
necessary  supplies.  Sometimes  for  a  year  or  more  a  prominent  reef  is  left  almost 
untouched.  Rarely  in  recent  years  have  any  of  the  oystermen  resorted  to  the  reefs 
situated  about  Pool  Island  and  north  of  Swan  Point.  The  large  reefs  lying  off 
Smith  Island  and  Kedges  Strait  were  not  generally  worked  prior  to  1880.  Many 
localities  in  Maryland  which  were  formerly  productive  are  now  barren ;  on  the  (X)n- 
trary  many  places  but  recently  barren  are  now  producing  in  abundance.  It  was 
formerly  stated  that  the  Baltimore  dredgers  did  "not  know  the  way  down  the  bay'' 
in  pleasantly  referring  to  their  obtaining  the  greater  portion  of  their  oysters  above 
the  Choptank  River,  while  now  the  catch  is  obtained  mostly  from  below  that  point. 

It  has  been  frequently  stated  in  newspapers  and  other  publications  that  the  oyster 
beds  of  Maryland  are  practically  exhausted.  The  product  during  the  last  few  years 
does  not  indicate  that  this  is  the  case,  nor  do  the  beds  appear  to  be  in  extreme  danger 
of  soon  becoming  exhausted.  It  is  astonishing  that  they  have  for  many  years  yielded  so 
abundantly  and  yet  are  in  such  good  condition  as  at  present.  Nevertheless  the  reefs 
are  undoubtedly  being  fished  to  their  fullest  productive  capacity  under  present  regu- 
lations, except  x>ossibly  those  situated  in  tonging  areas,  but  too  deep  for  utilization  by 
those  implements.  Compared  with  the  condition  of  thirty- five  years  ago  the  area  of  the 
reefs  has  been  very  largely  increased,  but  because  of  the  very  vigorous  fishery  to  which 
they  have  been  subjected  the  size  of  the  oysters  brought  to  market  is  less  and  the 
number  left  on  the  beds  at  the  end  of  each  season  has  very  materially  diminished. 

Occasional  references  are  made  to  the  former  abundance  of  oysters  around  and 
even  above  Pool  Island,  where  few  are  now  caught,  and  to  their  occurring  at  the 
mouth  of  the  Susquehanna  River,  where  no  oysters  are  now  known  to  exist,  as  well  as  in 
many  other  places  in  the  Chesapeake  and  tributaries,  and  their  disappearance  is  pop- 
ularly attributed  to  the  extensive  and  vigorous  fishery  prosecuted  in  those  waters. 
But  the  true  cause  for  the  greater  part  of  this  destruction  is  probably  the  changes  in 
the  quantity  of  fresh  water  flowing  into  the  bay  and  the  increased  volume  of  the 
spring  freshets.  Forty  years  and  more  ago  the  farms  along  the  tributaries  of  the  Ches- 
apeake were  not  so  thoroughly  cultivated  as  they  are  now,  and  tbe  river  and  creek 
bottom  lands  were  covered  with  timber.  The  more  thorough  cultivatijon  of  the  farms, 
with  the  attendant  system  of  ditching  practiced  in  this  section  of  the  country  and  the 
clearing  away  of  the  timber,  has  caused  a  more  rapid  flow  of  the  rain  water  and  melted 
snow  into  the  rivers  and  bays,  which  at  times  during  the  spring  has  freshened  the 
water  to  a  point  beyond  the  endurance  of  the  oysters.  This  is  but  one  of  the  many 
adverse  agencies  with  which  oysters  have  to  contetid. 

No  complete  survey  has  yet  been  made  of  the  oyster  reefs  of  the  State  of  Mary- 
land, in  the  absence  of  which  the  general  understanding  of  the  fishery  can  not  be 
otherwise  than  imperfect  and  unsatisfactory,  and  very  erroneous  imprepions  exist  as 
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to  the  extent,  location,  and  condition  of  these  reefs.  In  the  attempt  to  snpply  to  some 
extent  this  much-needed  information,  the  writer,  with  the  assistance  of  many  persons 
engaged  in  the  various  branches  of  the  oyster  fishery  and  the  able  cooperation  of 
Oen.  Joseph  B.  Seth,  sometime  commander  of  the  State  fishery  force,  has  ventured  to 
approximate  the  area  of  the  reefs  known  at  present  and  to  map  their  general  location, 
the  result  of  this  work  appearing  in  an  appended  table  and  on  the  chart  accompanying 
this  report. 

The  total  area  of  natural  oyster-ground  as  developed  by  this  review  approximates 
355  square  miles,  144  being  situated  in  '<  State  waters"  and  211  square  miles  within 
"county  waters";  but  the  total  area  covered  with  compact  reefs  probably  does  not 
exceed  135  square  miles,  the  remaining  part  being  more  or  less  covered  with  scattered 
oysters. 

In  1870  Mr.  Hunter  Davidson,  then  in  command  of  the  fishery  force  of  the  State, 
estimated  the  area  of  the  natural  oyster-ground  to  be  373  square  miles.  It  must  not  be 
understood,  however,  because  the  present  approximation  is  18  square  miles  less  than 
that  made  23  years  ago,  that  a  decrease  in  the  area  of  the  reefs  has  actually  occurred, 
for  the  contrary  is  probably  the  case,  and  the  apparent  error  is  either  in  one  of  the 
estimates  or  because  he  adopted  a  different  definition  for  natural  beds  than  that 
herein  accepted.  Persons  familiar  with  the  difficulties  encountered  in  the  survey  of 
natural  oyster-grounds  can  readily  understand  why  these  estimates  should  differ,  if 
the  same  definition  of  natural  oyster-grounds  has  been  accepted.  It  is  extremely  dif- 
ficult and  almost  impracticable  to  determine  definitely  and  with  accuracy  the  outlines 
and  limits  of  the  beds  when  the  oysters  are  much  scattered,  as  they  frequently  are  on 
the  outside  borders  of  the  bed,  and  arbitrary  limits  must  be  adopted.  Should  two 
thoroughly  impartial  and  careful  surveys  be  made,  with  suitable  instruments,  but  a 
year  apart,  it  is  quite  possible  and  even  probable  that  a  greater  discrepancy  would  exist 
between  them  than  is  found  in  the  present  instance. 

The  Maryland  oyster  commission  of  1884  approximated  the  area  of  the  natural 
oyster-grounds  at  193  square  miles,  not  including  the  area  situated  within  the  Poto- 
mac River.  But  in  their  approximation  the  area  in  the  Pocomoke  and  Tangier  sound 
regions  was  estimated  at  28  square  miles,  notwithstanding  the  fact  that  a  careful  sur- 
vey of  those  grounds  made  in  1878  and  1879  by  the  U.  S.  Coast  and  Geodetic  Survey 
disclosed  the  area  to  be  at  least  85  square  (statute)  miles.  If  this  change  be  made  in 
the  figures  for  the  Tangier  and  Pocomoke  regions  and  the  area  of  the  beds  in  the 
Potomac  Eiver  be  added,  it  will  give,  according  to  the  estimates  of  the  Maryland  com- 
mission, nearly  300  square  miles  as  the  area  of  the  natural  oyster-grounds  of  the  State. 

The  following  table  exhibits  in  detail,  according  to  the  present  approximation,  the 
area  in  square  miles  of  the  natural  oyster-ground  and  the  area  in  which  each  form  of 
fishery  may  be  prosecuted.  As  tonging  is  authorized  on  all  the  natural  reefs  in  the 
State,  only  such  area  is  here  presented  under  that  caption  as  is  exclusively  reserved 
for  that  form  of  fishery.  The  percentage  of  natural  beds  in  both  the  tonging  and 
dredging  areas  is  very  much  reduced  by  there  being  several  hundred  square  miles  of 
area  in  each  in  which  the  salinity  of  the  water  is  not  adapted  to  the  growth  of 
oysters.  As  scraping  is  authorized  only  in  three  of  the  most  productive  estuaries, 
the  percentage  is  naturally  much  higher  than  where  the  other  forms  of  fishery  are 
prosecuted. 
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Anne  Arundel  counties,  but  numbers  of  them  are  yet  employed  in  Calvert,  St.  Mary, 
and  Somerset  counties. 

In  1890  (ch.  333)  an  act  local  to  Talbot,  Queen  Anne,  and  Kent  counties  was 
passed,  providing  that  in  those  counties  each  man  engaged  in  tonging  or  culling  should 
be  licensed,  and  not  the  boat,  as  was  formerly  the  case,  the  fee  being  placed  at  $4 
per  man.  The  licensing  of  the  tongmen  instead  of  the  boats  had  been  practiced  in 
Worcester  County  since  1874.  This  method  worked  so  well  iu  the  three  counties 
named,  both  in  increasing  the  revenue  and  in  enforcing  the  regulations  of  the  fishery) 
that  in  1892  (ch.  278)  it  was  applied  to  all  the  counties  of  the  State  except  Worcester, 
,  which  retained  its  local  license  system  of  1874. 

The  new  license  fee  was  placed  at  $3.50  for  each  person  engaged  either  in  tonging 
or  culling,  of  which  50  cents  should  go  to  the  clerk  of  the  circuit  court  by  whom  the 
license  was  issued,  30  cents  to  the  oyster  fund  of  the  State,  and  the  remaining  $2.70 
to  the  public  schools  of  the  county  in  which  the  license  was  granted;  provided  that 
boys  under  15  years  of  age  should  not  be  required  to  obtain  license,  and  that  the 
county  commissioners  of  any  county  should  be  authorized  to  give  special  permission 
to  any  women  who  have  no  visible  means  of  support  to  take  and  catch  oysters  without 
further  license.  It  must  not  be  understood  from  the  last-mentioned  provision  that 
a  large  number  of  women  engage  in  tonging  oysters  in  Maryland.  On  the  contrary, 
there  are  not  more  than  two  or  three  iu  the  entire  State,  and  no  special  demand 
existed  for  this  exception  to  the  license  regulations.  The  number  of  "  boys  under  15 
years  of  age"  employed  on  the  tonging  boats  is  quite  large,  there  probably  being  an 
average  of  one  to  every  six  men.  The  boys  cull  the  oysters  as  they  are  tonged ;  this 
work  is  quite  light  and  easily  performed,  except  in  cold  or  rough  weather. 

The  effect  in  the  change  in  the  license  system  and  rate  has  been  to  double  the 
revenue  derived  therefrom,  as  will  be  observed  from  the  following  table  exhibiting  by 
counties  the  revenue  from  this  source  during  each  of  the  last  five  seasons.  The  full 
effect  is  observed  by  comparing  the  total  revenue  in  1888-89  or  1889-90  with  that  in 
1892-93,  the  seasons  1890-91  and  1891-92  not  presenting  a  proper  comparison,  as  the 
new  system  was  then  operative  in  only  three  counties,  viz,  Talbot,  Queen  Anne,  and 
Kent.  This  great  increase  in  the  revenue  has  been  effected  notwithstaudiDg  a  decrease 
iu  the  number  of  men  engaged  in  this  branch  of  the  fishery. 

Table  exhibiting  by  counties  the  revenue  received  during    the  laet  Jive  bcdsons  from  ieeuing   tonging 

licensee. 


Counties. 


Somerset 

Wicomico 

Dorchester 

Talbot  

Saeen  Anne... 
ent 

Anne  Amndel 

Calvert 

St  Mary 

Charles 

Worcester* 


Total 


1888-«). 


$577.00 

1. 301. 00 

2,835.00 

1.626.00 

868.00 

941.50 

1,926.00 

1, 527. 00 

1,638.00 

462.00 

110.00 


1889>90. 


$560.00 
1, 360.  00 
3,694.00 
1,861.00 
1, 129.  00 
1,091.00 
1,031.00 
1,666.00 
1,828.00 
476.00 
145.00 


13,811.50   15,741.00 


1890-91. 


$1,158.00  I 
1,399  00 
3, 306. 00 
4,948.00 
4, 148.  00 
3, 076.  00  ' 
2,140.00  I 
1.863.00  ! 
2.180.00  I 
542.00 
183.00  I 


1891-92. 


$1, 140. 00 
1,  530.  00 
2,799.00 
2,908.00 
4,256.00 
3,688.00 
1.953.00 
1. 891.  00 
2, 192. 00 
431.00 
100.00 


24,943.00       22,888.00 


1892-93. 


$1,911.00 
2, 271. 50 
5. 596. 50 
4, 196.  50 
3, 286.  50 
3, 593.  50 
3, 895.  50 
2, 828.  00 
3,944.60 
658.00 
172.00 


32,353.50 


Total 


$5,346.50 

7, 861. 50 

18, 230.  60 

15, 539. 50 

13. 687. 50 

12,390.00 

11,  845. 50 

9, 775. 00 

11,782.60 

2, 569. 00 

710.00 


109,737.60 


*  License  system  unaffected  by  the  general  law. 
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By  the  aforementioned  act  of  1892  the  general  close  time  on  tonging  was  changed 
firom  April  21-September  1  to  April  21-September  14.  This  increase  in  the  length 
of  the  close  season  has  been  beneficial  chiefly  to  the  agricnltural  interests  of  the 
connties  bordering  the  bay,  dae  to  the  fact  that  an  early  opening  of  the  oyster  season 
makes  it  difficult  to  obtain  laborers  to  assist  in  harvesting  the  farm  produce.  The 
following  table  exhibits  in  a  condensed  form  the  various  general  close  times  operative 
in  the  tonging  branch  of  the  oyster  fishery  since  the  adoption  of  the  first  one  in  1874: 


Yean  operatiTe. 

Close  time. 

1874-1879 

1880-1885 

1SM.1889 

May  1-Septl. 
Apr.l5-Septl. 
Apr.  24-Sept  1. 
Apr.  21-Sept  1. 
Apr.  21-Sept  14. 

1880-81 

1882-        

In  addition  to  the  general  close  seasons,  certain  localities  have  had  local  close 
times  difiering  therefrom  as  follows: 


Localities. 


Worceeter  County. 


Wicomico  County 

Patnxent  Biver. . . 
Potomac  Biver — 


L 


Years 
operattre. 

doaetime. 

184ft-1860.. 

Apr.  IS-Sept  1. 

1861 

May  1-Septl. 

1862-1871.. 

Apr.l3-Septl. 

1872-1873.. 

June  1-Septl5. 

1874-1878.. 

May   1-Octl. 

1880- 

May  1-Septl. 

1872-1878.. 

May  15-Sept  1. 

1880-1885.. 

May  1-Sept30. 

1886- 

Apr.  15-Sept  30. 

1870-1872- . 

Apr.20-Octl0. 

1880-1884.. 

Apr.  l-Aug.3L 

1884- 

Apr.  15-Aug.  31. 

The  present  regulations  respecting  the  licensing  of  tongmen  are  as  follows: 

Auy  resident  of  this  State  desiring  to  catoh  or  take  oysters  with  rakes  or  tongs,  for  sale,  in  any 
of  the  waters  of  this  State,  shall  iirst  obtain,  by  application  to  the  clerk  of  the  circuit  court  for  the 
county  wherein  he  may  reside,  a  license  therefor,  and  such  license  shall  have  effect  from  the  fifteenth 
day  of  September  in  any  year  in  which  it  may  have  been  obtained  to  the  twentieth  day  of  April, 
inclusive,  next  succeeding;  provided  that  such  license  shall  not  authorize  the  taking  or  catching  of 
oysters  in  any  creek,  cove,  river,  inlet,  bay,  or  sound  within  the  limits  of  any  county  other  than  that 
wherein  the  license  shall  have  been  granted,  and  that  the  boundaries  of  the  counties  bordering  on  navi- 
gable waters  shall  be  strictly  construed  so  as  not  to  permit  the  residents  of  either  county  to  take  or 
catch  oysters  beyond  the  middle  of  the  dividing  channel;  provided  that  nothing  in  this  section  shall 
be  so  construed  as  to  prevent  the  citizens  of  Queen  Anne  and  Kent  counties  from  using  the  waters  of 
the  Chester  Biver  in  common,  or  the  citizens  of  Dorchester  and  Wicomico  counties  from  using  the 
waters  of  Nanticoke  Biver  in  common,  or  the  citizens  of  Queen  Anne  and  Talbot  counties  from  using 
the  waters  of  Wye  Biver  and  the  mouth  thereof  in  common,  or  the  citizens  of  Dorchester  and  Talbot 
counties  from  using  the  waters  of  the  Choptank  Biver  in  common.  Provided,  however,  that  the 
county  commissioners  shall  be  authorized  to  give  special  permission  to  any  woman  who  has  no  visible 
means  of  support  to  take  and  catch  oysters  without  license.  Provided  also,  that  boys  under  fifteen 
years  of  age  shaU  not  be  required  to  license. 
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Each  and  every  license  to  take  or  catch  oysters  for  sale,  with  rakes  or  tongs,  shall  state  the  name, 
age,  and  residence  of  the  person  to  whom  the  same  is  to  be  granted,  the  nnmber,  and  the  county  in 
which  the  same  is  to  be  used,  and  every  applicant  for  such  license  shall  pay  to  the  clerk  of  the  court 
when  such  license  may  be  granted  and  before  the  issning  and  delivery  of  the  same,  the  sum  of  $3,  and 
also  the  sum  of  50  cents  as  a  fee  to  the  clerk  for  issuing  the  same.  Nine-tenths  of  the  amount  received 
from  tongiug  licenses  shall  be  paid  by  the  clerk  to  the  school  commissioners  for  the  public  schools  in 
the  respective  counties  where  such  licenses  are  issued;  the  sum  received  from  white  tongers  to  go  to 
the  white  schools,  and  the  sum  received  from  the  colored  tongers  to  go  to  the  colored  schools. 

Every  applicant  for  license  to  take  or  catch  oysters  with  rakes  or  tongs  shall  be  required  to  make 
oath  or  afBrmation  before  the  clerk  authorized  to  issue  the  same,  or  some  Justice  of  the  pe^ce,  on  whose 
certificate  of  the  taking  of  such  oath  or  affinnation  the  clerk  shall  issue  said  license,  that  the  facts 
set  forth  in  said  license  are  strictly  true ;  that  he  has  been  a  bona- fide  resident  of  the  county  for  twelve 
months  next  preceding  his  application  for  said  license;  that  he  desires  and  intends  to  use  said  license 
in  the  county  in  which  he  resides,  or  the  waters  used  in  common,  as  hereinbefore  provided  in  this 
article,  and  that  he  will  comply  with  and  obey  all  the  laws  of  this  State  regulating  the  taking  or 
catching  of  oysters. 

The  comptroller  of  the  treasury  shall  cause  to  be  printed  and  delivered  to  the  clerk  of  the  circuit 
courts  for  the  several  counties  the  requisite  number  of  such  blank  licenses  and  take  receipts  for  the 
same  as  for  other  licenses  furnished ;  and  said  clerk  shall,  on  the  first  Monday  of  March  and  Decem- 
ber of  each  year,  return  to  the  comptroller  a  list  and  account  of  such  licenses  issued  by  them,  and  at  the 
end  of  each  tonging  season  shall  return  all  unused  licenses  to  him,  and  shall  pny  over  to  the  comptroller 
one-tenth  of  the  amount  received  by  him  for  such  licenses,  which  amount  the  said  comptroller  shall 
place  to  the  credit  of  the  *'  oyster  fund ; "  and  no  license  to  take  or  catch  oysters  with  rake  or  tong 
shall  be  used  on  any  boat  or  vessel  which  is  licensed  to  take  or  catch  oysters  with  scoop,  drag,  dredge, 
or  similar  instrument,  during  the  season  for  which  such  boat  or  vessel  is  licensed,  and  all  licenses  shall 
expire  at  the  end  of  the  season. 

If  any  person  shall  use  any  canoo  or  boat  not  licensed  as  required  by  the  preceding  sections  of 
this  article  in  taking  or  catching  oysters  with  rakes  or  tongs,  he  shall,  upon  conviction  thereof  before 
a  justice  of  the  peace  for  the  county  wherein  the  ofifenso  has  been  committed,  be  fined  not  less  than 
$20  nor  more  than  $100;  and  in  case  of  refusing  to  pay  the  said  fine,  said  party  shall  be  confined  in  the 
house  of  correction  for  a  period  of  not  less  than  three  months  nor  more  than  one  year,  and  in  any  such 
case  the  boat  or  vessel  shall  be  forfeited,  and  may  be  condemned,  in  the  discretion  of  the  judge  or 
Justice  of  the  peace. 

Makiug  a  carefdl  calcolatioQ,  it  is  fouud  that  the  total  prodact  of  the  tonging 
branch  of  the  common  fishery  since  the  beginning  of  the  present  century,  not  including 
the  small  stock  used  for  lime  or  fertilizing  purposes  or  those  obtained  by  the  citizens 
of  other  States,  approximates  160,000,000  bushels,  for  which  the  tongmen  have  received 
about  $47,000,000.  Of  this  amount  the  estimated  product  since  the  adoption  of  the 
license  system  in  1865  is  100,000,000  bushels,  valued  at  $32,000,000,  leaving  60,000,000, 
valued  at  $15,000,000,  as  the  cati^h  from  1801  to  1864.  The  largest  catch  by  means  of 
tongs  during  any  one  season  was  doubtless  in  1884-85,  when  4,741  boats  were  licensed 
in  the  Chesapeake  region  alone,  the  product,  according  to  the  best  estimates,  amounting 
to  about  6,500,000  bushels,  valued  at  $2,375,000.  But  as  the  number  of  men  oystering 
during  that  season  was  greater  than  ever  before  or  since,  the  average  catch  per  man  was 
very  much  less  than  during  some  previous  years. 

The  total  revenue  derived  from  the  issuing  of  tonging  licenses  since  1865  and 
to  the  close  of  the  fiscal  year  1893  amounts  to  $319,175.65 ;  of  this  sum  $173,316.50  has 
been  received  during  the  last  ten  years  and  $109,737.50  during  the  last  five  years. 

The  following  table  exhibits  the  number  of  tonging  licenses  issued  in  each  of  the 
counties  up  to  present  date.  It  is  proper  to  state  that  during  certain  seasons  since 
1876  many  of  the  tongmen  of  Somerset  County  have  refused  to  license.  This  has  been 
due  chiefly  to  the  contention  as  to  the  right  of  oystering  in  common  with  the  citizens 
of  Virginia  in  the  Pocomoke,  and  the  Somerset  tongmen,  when  feeling  themselves 
especially  aggrieved,  have  refused  to  pay  the  license  fees. 
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Table  thowing  ike  number  ef  icmging  licen^ea  i$9ued  itt  Marghind  during  each  •eawn  since  1865, 
[FSgnrM  in  bold-face  type  indicate  that  liemaea  were  iaaoed  to  the  men,  id  other  in»tanc«»  the  boate  were  liceoeed.] 
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*Toiigmen  exempt  from  license  system. 

Area  and  location  of  grounds. — The  water  area  within  the  county  limits  of  Mary- 
land approximates  1,025  square  miles.  Tonging  is  x)ermitted  on  all  of  this  area  except 
certain  small  places  reserved  for  private  use,  yet  as  scra))ing  is  authorized  in  Som- 
ersety  Dorchester,  and  Talbot  counties  on  112, 118,  and  47  squftre  miles,  respectively, 
and  as  the  tongmen  do  not  usually  work  on  grounds  frequented  by  men  using  more 
effective  apparatus,  only  748  square  miles  of  water  area  are  devoted  exclusively  to 
their  use.  Of  this  the  area  more  or  less  covered  with  natural  oyster  reefs  approxi- 
mates 131  square  miles.  Of  the  1,334 .  square  miles  of  ^<  State  grounds,"  35  square 
miles  containing  some  of  the  best  reefs  are  reserved  for  the  tongmen,  23  miles  of  this 
area  being  covered  with  natural  reefs.  This  gives  a  total  of  154  square  miles  of 
oyster  beds  on  which  tonging  alone  is  authorized.  The  average  annual  product  from 
this  area  during  the  last  five  seasons  has  approximated  4,850,000  bushels,  for  which 
the  oystermen  have  received  $2,200,000,  an  average  of  31,493  bushels  and  $14,269  to 
the  square  mile. 

The  reefs  situated  within  the  tonging  areas  are  usually  smaller  in  extent  and  not 
so  continuous  as  those  in  the  dredging  and  scraping  areas.  The  ground  is  not  so 
level,  the  oysters  occurring  more  in  heaps.  These  reefs  are  located  principally  along 
the  Anne  Arundel  shore,  in  the  Patuxent  Biver,  Chester  Biver,  Eastern  Bay,  and  the 
small  tributary  waters  of  Ohoptank  Biver  and  Tangier  Sound.  They  are  all  close  in 
shore  where  the  water  is  shallow,  usually  not  exceeding  26  feet  in  depth^  and  averag- 
ing from  10  to  22  feet.  In  a  few  localities,  however,  as  in  the  Patuxent  Biver,  much 
greater  depths  are  found;  but  in  those  places  a  form  of  tongs  suitable  for  deep  water 
is  employed  to  some  extent. 
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As  the  tonging  reefs  are  situated  in  the  inshore  waters,  where  the  dredging  ves- 
sels harbor  at  night,  and  in  the  mouths  of  rivers  and  inlets  directly  in  the  path  of 
navigation,  the  opportunities  for  dredging  thereon  without  detection  are  great.  On 
account  of  the  exposed  position  of  the  dredging-grouuds,  situated  in  the  deep  waters 
off  shore,  the  rough  weather  pl*evalent  during  the  latter  half  of  the  oyster  season 
prevents  the  dredging  vessels  from  working  more  than  three  or  four  days  in  the 
week,  and  when  not  able  to  dredge  they  seek  shelter  in  the  coves  and  rivers  with  every 
temptation  to  take  the  oysters  directly  under  them,  resulting  in  the  tonging  reefs 
being  not  entirely  free  from  their  depredations.  And  at  times,  during  periods  of 
scarcity  on  the  *' State  grounds,"  certain  ''county  grounds '' have  been  openly  and 
defiantly  used  by  the  dredgers,  this  being  particularly  noticeable  in  18S8  and  1889. 
However,  these  occurrences  are  not  so  common  as  is  generally  supposed,  and  during 
the  last  three  or  four  years  the  quantity  of  oysters  taken  in  this  manner  has  prob- 
ably noi  been  very  large.  It  is  proper  to  state  that  Maryland's  experience  with  the 
difficulties  encountered  in  protecting  reserved  areas  has  not  been  peculiar,  nearly  all 
the  extensive  oyster-producing  localities  having  suffered  in  this  respect. 

Boats  and  apparatus. — Tonging  is  prosecuted  with  many  forms  of  boats  varying 
in  size  from  45  feet  in  length  to  such  as  are  scarcely  sufficient  to  float  one  man  with  a 
few  bushels  of  oysters.  The  principal  forms  of  craft  employed  are  canoes,  skiffs, 
bateaux,  brogans,  and  sloops.  These  are  built  mostly  on  the  shores  of  the  Chesapeake 
and  tributaries,  tlie  greater  nunibet  being  constructed  by  the  oystermen  who  use 
them.  Canoes  are  by  far  the  most  plentiful,  and  in  some  parts  of  Maryland  the  words 
canoe  and  tonging  boat  are  synonymous.  In  the  early  part  of  the  present  century, 
because  of  the  cheapness  of  its  manufacture,  this  was  almost  the  only  type  of  boat 
emi)loyed  by  the  people  of  Maryland  in  the  oyster  industry  ;  and  they  had  been  in 
extensive  use  by  the  Indians  before  the  settlement  of  the  State.  In  reference  to  the 
canoes  observed  on  the  occasion  of  his  visit  to  the  Chesapeake  Bay  in  1609,  John 
Smith  says,  in  his  well-known  "Travels and- Adventures": 

Their  fiabing  is  much  in  Boats.  These  they  make  of  one  tree,  by  burning  and  scratching  away 
the  coales  with  stones  Jihd  shels  till  they  have  it  in  forme  o^  a  Trough.  Some  of  them  are  an  eln  deep 
and  fortie  or  fiftie  foot  in  length,  and  some  will  beare  40  men,  but  the  most  ordinary  are  smaller,  and 
will  beare  10, 20,  or  30,  according  to  their  bignesse.  Instead  of  Oares,  they  use  Paddles  and  sticks, 
with  which  they  will  row  faster  than  our  Barges. 

Canoes  were  originally  made  of  pitch  pine  from  a  single  log  and  were  straight  in 
the  bow  and  point<ed  at  both  ends.  The  average  size  at  present  is  about  20  feet  in 
length,  4  feet  wide  across  the  gunwales,  and  18  inches  deep  on  the  inside.  Formerly 
large  ones,  30  feet  and  more  in  length  and  5  or  6  feet  wide,  were  also  made  from  one 
log.  But  as  the  number  of  large  pitch-pine  trees  decreased,  the  size  of  the  canoes 
was  necessarily  lessened.  This  finally  led  to  the  use  of  three,  five,  and  seven  logs  in 
one  boat,  the  different  logs  being  joined  to  each  other  by  wooden  keys  or  iron  bolts 
driven  in  edgewise.  When  three  logs  are  used  one  forms  the  keel  and  the  others  form 
the  sides.  The  large  canoes  generally  have  a  short  length  of  decking  in  the  bow 
and  sometimes  a  small  house  and  usually  a  centerboard.  The  smaller  ones  carry  only 
one  mast  with  a  triangular  sail;  the  larger  ones  have  two  masts  with  triangular  sails 
and  sometimes  a  jib.  The  cost  of  these  canoes  ranges  from  $60  to  $600  each.  Some 
of  them  last  a  very  great  length  of  time.  The  Martha  Washington^  10.84  tons,  was 
built  in  1827  and  is  still  doing  service.  The  dimensions  of  this  vessel  are:  length,  39 
feet;  breadth,  13.5  feet;  depth,  4.8  feet.    The  number  of  skiffs,  bateaux,  brogans,  and 
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sloops  employed  in  tonging  is  not  large;  and  as  these  boats  are  not  peculiar  to  the 
oyster  industry  of  the  Chesapeake,  but  are  of  the  same  type  as  employed  in  the  fish- 
eries of  other  localities,  a  description  of  them  is  unnecessary  in  this  connection. 

The  average  number  of  vessels  and  boats  employed  in  tonging  during  the  last  five 
seasons  has  been  about  5,000,  with  a  total  valuation  of  $410,000.  Of  these,  60,  valued 
at  $30,000,  measure  over  5  tons.  Oenerally  the  tonging  boats  are  owned  by  the  men 
using  them;  but  in  some  instances  a  large  number  are  owned  by  oyster  marketmen 
and  others  who  hire  them  at  so  much  per  day  to  the  fishermen.  The  license  system 
of  1892  has  had  a  beneficial  effect  in  encouraging  the  tongmen  to  own  their  boats. 
The  oyster  regulations  do  not  authorize  the  issuing  of  tonging  licenses  to  those  boats 
having  a  scraping  or  dredging  license. 

The  tongs  used  in  Maryland  are  probably  larger  than  those  employed  elsewhere  in 
America,  excepting  in  the  adjoining  State,  Virginia.  They  have  from  ten  to  eighteen 
teeth  on  each  side  and  the  shafts  are  from  12  to  28  feet  in  length.  The  large  ones  are  some- 
times improperly  designated  "rakes."  The  tongs  hold  from  one-half  peck  to  three- 
fourths  of  a  bushel  of  material,  but  as  a  large  quantity  of  the  rubbish  of  the  oyster 
beds  is  also  taken  up  at  the  same  time,  the  number  of  oysters  obtained  at  each  lift 
is  usually  very  much  smaller. 

In  the  limits  of  Somerset,  Calvert,  and  St.  Mary  counties,  and  along  the  bay 
shores,  a  number  of  "  deep-water  tongs"  are  employed.  These  have  no  shafts,  but  are 
much  like  two  dredges  joined  together  as  shaft  tongs  are.  They  are  hauled  by  ropes, 
the  labor  being  generally  lightened  by  the  use  of  a  small  winder  attached  to  the  mast. 
These  implements  have.been  employed  to  a  large  extent  only  about  eight  years. 

The  tongmen. — The  crew  of  a  boat  engaged  in  tonging  consists  of  from  one  to  three 
persons,  one  of  whom  is  frequently  a  boy,  whose  duty  it  is  to  attend  to  the  culling, 
throwing  the  shells  and  small  oysters  back  into  the  wat^r.  The  total  number  of  per- 
sons employed  in  this  branch  of  the  oyster  fishery  duringthe  last  five  years  has  averaged 
about  11,000,  of  whom  about  1,600  were  boys.  Usually  the  men  in  one  boat  work 
on  shares,  while  the  boys  are  employed  on  wages  varying  from  60  cents  to  $1.25  per 
day.  One  effect  of  the  present  or  "  1892  license  regulation"  has  Been  to  decrease  the 
average  number  of  persons  tonging  from  one  boat  and  to  increase  the  number  of  boys 
employed  in  the  fishery. 

The  tongmen  live  near  the  shores  adjacent  to  the  reefs  and  are  all  citizens  of 
Maryland,  non-residents  not  being  permitted  to  engage  in  this  branch  of  the  fishery. 
They  are  also  mostly  natives  of  the  State,  there  probably  not  being  100  tongmen  in 
the  whole  State  not  born  and  raised  there,  and  about  one-fourth  of  them  are  colored. 
All  are  not  entirely  dependent  on  oystering  for  support,  the  greater  number  engaging 
also  in  agricultural  pursuits,  while  many  of  the  remaining  find  occasional  employment 
in  the  various  industries  of  the  bay  counties.  Most  of  them  own  small  homes  and  an 
acre  or  so  of  ground,  which  constitutes  a  garden. 

There  are  few  workmen  in  America  more  independent  than  these.  At  almost  any 
time  during  the  season  a  tongman  can  in  a  good  working  day  catch  from  4  to  12  bushels 
of  oysters,  for  which  there  is  always  a  demand  almost  at  his  door.  Then  having  suf- 
ficient to  supply  his  temporary  needs  he  usually  takes  things  easy.  While  some  are 
indolent  and  work  only  when  compelled  by  necessity,  yet  as  a  class  they  compare 
favorably  in  industry  and  morals  with  any  other  body  of  men  similarly  situated. 

The  annual  incomes  of  the  tongmen  range  from  $100  to  $800,  averaging  about 
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(225.  They  sell  their  catch  to  the  neighboring  market-houses  or  to  the  transportation 
vessels.  Usually  the  men  engaging  in  this  fishery  do  not  work  therein  more  than 
about  125  or  140  days  during  the  season,  the  rough  weather  interfering  with  their 
operations  during  the  rest  of  the  time.  During  September,  October,  and  November, 
which  are  particularly  pleasant  months  on  the  Chesapeake,  they  average  about  20  days 
each  month;  but  in  January  and  February  they  work  only  about  5  to  15  days  each, 
and  occasionally  during  those  two  months  they  are  compelled  to  remain  ashore  for 
weeks  at  a  time. 

DREDGING. 

Historical  notes. — The  use  of  dredges  in  the  oyster  fishery  of  Maryland  originated 
about  the  beginning  of  the  present  century.  In  the  early  history  of  the  industry  the 
small  quantity  of  oysters  required  to  supply  local  markets  did  not  warrant  the  pur- 
chase of  these  implements,  but  as  the  demand  increased  the  more  efficient  apparatus 
was  brought  into  use,  and  dredges  were  soon  employed  in  all  the  waters  of  the  State 
in  which  oysters  were  obtained  in  large  quantities  for  commercial  purposes,  this  being 
confined  mostly  to  the  lower  portions  of  the  bay.  But  their  use  had  long  been 
regarded  as  destructive  to  the  reefs,  and  the  opposition  to  them  dated  from  their  intro- 
duction  into  these  waters. 

The  first  oyster  law  of  Maryland  (L.  1820-21,  ch.  24),  passed  December  22, 1820, 
was  enacted  to  prohibit  their  employment  in  any  part  of  the.  State,  this  enactment 
being  preceded  by  the  preamble  given  on  page  209,  which  sets  forth  the  reasons  for 
adopting  this  extreme  protective  measure.  This  regulation,  however,  on  account  of  the 
extensive  area  of  water  to  be  protected,  could  not  be  fully  enforced.  In  the  attempt 
to  enforce  compliance  with  its  provisions  each  tide-water  county  took  the  matter  in 
hand,  and  the  sheriffs  with  their  deputies  and  the  posse  comitatus  frequently  sallied 
forth,  impressing  sail  and  steam  vessels  into  their  service  to  arrest  the  offenders,  but 
without  accomplishing  the  desired  result.  The  law,  however,  was  frequently  reenacted 
or  amended  with  increased  or  more  easily  applied  penalties,  and  from  1820  to  1865  the 
use  of  any  form  of  dredges  in  catching  oysters  in  Maryland  waters  was  unlawful, 
except  as  affected  by  a  local  regulation  enacted  in  1854  authorizing  the  use  of  scrai)es 
in  the  waters  of  Somerset  County  by  the  citizens  thereof. 

Tlie  difficulty  experienced  in  wholly  preventing  this  mode  of  oystering  and  the 
doubt  entertained  by  many  persons  as  to  the  good  policy  and  utility  of  such  a  pro- 
cedure, together  with  the  need  of  revenue  in  the  State  treasury,  led  to  the  compromise 
of  1865  and  the  adoption  of  the  license  system. 

This  system  provided  in  reference  to  dredging  as  follows:  The  comptroller  of  the 
State  treasury  was  required  to  issue  a  license  to  any  applicant  who  had  been  for  the 
twelve  months  immediately  preceding  a  resident  of  the  State,  said  license  authoriz- 
ing him  to  use  a  vessel  owned  by  him  in  catching  oysters  by  means  of  dredges  from 
September  1  to  June  1  following,  in  each  year,  "  within  the  waters  of  the  Chesapeake 
Bay,  and  not  within  any  other  bay,  river,  creek,  strait,  or  sound,  and  not  on  any 
oyster  bed  or  rock  on  or  about  Tally  Point,  Sandy  Point,  Hackett  Point,  Thomas 
Point,  or  Three  Sisters,  on  the  western  side  of  the  Chesapeake  Bay,  and  not  within 
the  Chesapeake  Bay  where  the  water  is  less  than  15  feet  deep."  The  fee  for  the  license 
was  placed  at  $5  per  ton,*  the  license  to  be  renewed  annually.  Steam  was  not  per- 
mitted to  be  used  in  any  manner  in  the  catching  of  oysters,  and  all  licensed  vessels 
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even  when  a  boat  was  apprehended  on  interdicted  areas  with  wet  oysters,  that  the 
same  were  not  obtained  by  means  of  tongR. 

By  act  of  1872  (ch.  24  L)  it  was  made  unlawful  for  any  person  to  remove  oysters 
from  the  limits  of  Wicomico  County  between  May  15  and  September  1  of  each  year, 
and  at  the  same  session  a  new  close  season  was  established  on  the  natural  reefs  in 
Worcester  County,  this  time  from  June  1  to  September  15  of  each  year,  but  the  act 
requiring  the  tongmen  in  this  county  to  obtain  license  was  at  the  same  time  repealed. 
But  in  1874  (ch.  77)  the  tongmen  of  Worcester  were  again  required  to  obtain  licenses, 
the  rate  being  fixed  at  $3  per  man,  which  in  1876  was  reduced  to  $L  jyev  man,  the 
revenue  derived  therefrom  to  be  expended  by  the  county  commissioners  in  the  pur- 
chase of  seed  oysters  to  be  planted  in  the  waters  of  that  county.  This  act  also  changed 
the  close  season  on  the  natural  reefs  in  Worcester  from  June  1-September  15  to  May  1- 
October  1  of  each  year;  but  this  was  again  changed  in  1880  to  May  1-September  1, 
this  being  the  present  close  season  operative  in  that  county. 

By  act  of  1874  (ch.  181)  persons  were  prohibited  from  tonging  oysters  except 
for  private  use,  or  for  the  purpose  of  replanting  or  bedding  in  the  State,  or  for  sale 
to  citizens  of  the  county  wherein  they  are  caught  or  of  the  county  next  adjoining, 
between  May  1  and  September  1  in  each  year,  this  being  the  first  attempt  at  estab- 
lishing a  general  close  time  on  this  branch  of  the  industry.  This  act  also  required 
that  all  fees  derived  from  issuing  tonging  licenses,  except  in  Worcester  County,  should 
be  devoted  to  the  public  schools  of  the  respective  counties  wherein  the  licenses  were 
issued,  the  sum  received  from  white  owners  of  licensed  boats  going  to  the  support  of 
the  white  schools  and  the  sum  from  the  colored  owners  to  the  colored  schools. 

In  1880  (ch.  198)  the  general  close  time  was  increased  fifteen  days,  being  changed 
jfco  April  15-Septeniber  1.  As  the  close  time  established  in  1874  did  not  interdict  the 
taking  of  oysters  for  sale  in  the  county  where  caught  or  in  the  adjoining  county,  the 
close  time  provided  for  in  1880  was  practically  the  first  general  one  operative  on  the 
tonging  Iv'anch  of  the  fishery.  But  this  act  permitted  the  taking  of  oysters  during 
the  interdicted  time  in  quantities  not  exceeding  5  bushels  per  day  for  private  use  or 
for  planting  purposes,  and  when  the  courts  were  called  ui)on  to  interpret  this  pro- 
vision they  rendered  decisions  permitting  the  taking  of  unlimited  quantities,  so  that 
the  provision  was  effective  only  during  a  portion  of  one  season.  The  proper  remedy, 
however,  was  applied  at  the  next  session  of  the  general  assembly,  and  in  1886  (ch.  296) 
the  length  of  the  general  close  time  was  decreased  for  the  first  time  since  the  adoption 
of  the  system,  being  changed  from  April  15-September  1  to  Ai>ril  24-September  1. 

Before  the  enforcement  of  the  general  close  season  on  tonging,  the  men  engaged 
in  this  fishery  had  a  great  advantage  in  the  privilege  to  catch  and  bed  oysters  during 
the  summer  months  and  thus  have  a  supply  on  hand  for  the  winter  markets.  This 
privilege,  however,  was  little  appreciated  and  few  persons  took  advantage  of  it. 

About  this  time  there  was  introduced  in  Maryland  an  apparatus  for  catching  oys- 
ters, commonly  called  "deep-water  tongs,"  of  which  there  are  a  number  of  varieties. 
They  all  differ  from  the  ordinary  tongs  in  being  much  larger  and  heavier  and  have  no 
shafts,  being  lifted  by  means  of  ropes  and  winders.  They  are  much  more  injurious  to 
the  reefs  than  the  ordinary  tongs,  but  are  employed  with  much  success  in  places 
having  too  great  a  depth  of  water  to  permit  the'use  of  shaft  tongs,  the  latter  being  the 
more  effective  implements  in  depths  less  than  24  feet.  In  1888  (ch.  394)  the  use  of 
these  implements  was  prohibited  in  the  waters  of  Talbot,  Queen  Anne,  Dorchester,  and 
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Anne  Arundel  counties,  but  numbers  of  them  are  yet  employed  in  Calvert,  St.  Mary, 
and  Somerset  counties. 

In  1890  (cb.  333)  an  act  local  to  Talbot,  Queen  Anne,  and  Kent  counties  was 
passed,  providing  that  in  those  counties  each  man  engaged  in  tonging  or  culling  should 
be  licensed,  and  not  the  boat,  as  was  formerly  the  case,  the  fee  being  placed  at  $4 
per  man.  The  licensing  of  the  tongmen  instead  of  the  boats  had  been  practiced  in 
Worcester  County  since  1874.  This  method  worked  so  well  in  the  three  counties 
named,  both  in  increasing  the  revenue  and  in  enforcing  the  regulations  of  the  fishery; 
that  in  1892  (ch.  278)  it  was  applied  to  all  the  counties  of  the  State  except  Worcester, 
.  which  retained  its  local  license  system  of  1874. 

Tbe  new  license  fee  was  placed  at  $3.50  for  each  person  engaged  either  in  tonging 
or  culling,  of  which  60  cents  should  go  to  the  clerk  of  the  circuit  court  by  whom  the 
license  was  issued,  30  cents  to  the  oyster  fund  of  the  State,  and  the  remaining  $2.70 
to  the  public  schools  of  the  county  in  which  the  license  was  granted;  provided  that 
boys  under  15  years  of  age  should  not  be  required  to  obtain  license,  and  that  the 
county  commissioners  of  any  county  should  be  authorized  to  give  special  permission 
to  any  women  who  have  no  visible  means  of  support  to  take  and  catch  oysters  without 
further  license.  It  must  not  be  understood  from  the  last-mentioned  iirovisiqn  that 
a  large  number  of  women  engage  in  tonging  oysters  in  Maryland.  On  the  contrary, 
there  are  not  more  than  two  or  three  in  the  entire  State,  and  no  special  demand 
existed  for  this  exception  to  the  license  regulations.  The  number  of  "  boys  under  16 
years  of  age"  employed  on  the  tonging  boats  is  quite  large,  there  probably  being  an 
average  of  one  to  every  six  men.  The  boys  cull  the  oysters  as  they  are  tonged ;  this 
work  is  quite  hght  and  easily  x^erformed,  except  in  cold  or  rough  weather. 

The  effect  in  the  chauge  in  the  license  system  and  rate  has  been  to  double  the 
revenue  derived  therefrom,  as  will  be  observed  from  the  following  table  exhibiting  by 
counties  the  revenue  from  this  source  during  each  of  the  last  live  seasons.  The  full 
effect  is  observed  by  comparing  the  total  revenue  in  1888-89  or  1889-90  with  that  in 
1892-93,  the  seasons  1890-91  and  1891-92  not  presenting  a  proper  comparison,  as  the 
new  system  was  then  operative  in  only  three  counties,  viz,  Talbot,  Queen  Anne,  and 
Kent.  This  great  increase  in  the  revenue  has  been  effected  notwithstanding  a  decrease 
in  the  number  of  men  engaged  in  this  branch  of  the  fishery. 

Table  exhibiting  by  counties  the  revenue  received  during    the  laet  Jive  beaeons  from  ieeuing   tonging 

licenses. 


Coantiea. 

1888-89. 

Somerset 

$577.00 

Wicomico 

1.301.00 

norchester 

2,835.00 

Talbot  

1,626.00 

Queen  Anne 

868.00 

Kent 

Ml.  50 

Anne  A  rnn<I a1 

1,926.00 

Calrert 

1, 527. 00 

St.  Mary 

1, 638. 00 

Charles 

462.00 

Worcester  * 

110.00 

Total 

13,811.50 

1889-00. 


1560.00 
1, 360. 00 
3,694.00 
1,861.00 
1, 129.  00 
1,091.00 
1, 931. 00 
1,666.00 
1,828.00 
476.00 
145.00 


1890-91. 


$1,158.00 
1,399  00 
3,  306.  00 
4,948.00 
4, 148.  00 
3,076.00 
2,140.00  I 
1,863.00  ; 
2.180.00  I 
542.00 
183.00 


1891-92. 


$1,140.00 
1,  530.  00 
2.799.00 
2, 908. 00 
4,256.00 
3,688.00 
1, 953. 00 
1. 891.  00 
2. 192.  00 
431.00 
100.00 


15.741.00  ;  24,943.00   22.888.00 


1892-93. 

Total 

$1, 911. 00 

$5,346l50 

2, 271. 50 

7.861.50 

5. 596. 50 

18, 280. 50 

4, 196.  50 

15, 539. 50 

3, 286.  50 

13.  687.  SO 

3,593.50 

12, 390. 00 

3.895.50 

11, 845. 50 

2, 828.  00 

0, 775. 00 

3,944.60 

11,782.60 

658.00 

2, 569. 00 

172.00 

710.00 

32,353.50 

109,737.50 

*  License  system  nnaffectod  by  the  general  law. 
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By  the  aforementioned  act  of  1892  the  general  close  time  on  tonging  was  changed 
from  April  21-September  1  to  April  21-September  14.  This  increase  in  the  length 
of  the  close  reason  has  been  beneficial  chiefly  to  the  agricultural  interests  of  the 
counties  bordering  the  bay,  due  to  the  fact  that  an  early  opening  of  the  oyster  season 
makes  it  difficult  to  obtain  laborers  to  assist  in  harvesting  the  farm  produce.  The 
following  table  exhibits  in  a  condensed  form  the  various  general  close  times  operative 
in  the  tonging  branch  of  the  oyster  fishery  since  the  adoption  of  the  first  one  in  1874: 


Years  operative. 

Clo»e  time. 

1874-1879 

May   1-Septl. 
Apr.  1&-Sept  1. 
Apr.  24-Sept  1. 
Apr.21-Sept.l. 
Apr.  21-Sept  14. 

1880-1885 

1886-1889  

1890-91 

1892-        

In  addition  to  the  general  close  seasons,  certain  localities  have  had  local  close 
times  diitering  therefrom  as  follows: 


Localities. 


Worcester  County . . 


Wicomico  Connty 

Patoxent  River. . . 
Potomac  River 


Years 
operative. 

Close  time. 

1846-1860.. 

Apr.  13-Sept.  1. 

1861 

Hay  1-Septl. 

1862-1871.. 

Apr.l3-Septl. 

1872-1873.. 

Jane  1-Septl5. 

1874-1879. . 

May   1-Octl. 

1880- 

May  1-Septl. 

1872-1879. . 

May  15-Sept  1. 

1880-1885.. 

May   1-Sept30. 

1886- 

Apr.  IS-Sept  80. 

1870-1872. . 

Apr.  20-Oct  10. 

1880-1884.. 

Apr.  1- Aug.  31. 

1884- 

Apr.  15-Aug.  31. 

The  present  regulations  respecting  the  licensing  of  tongmen  are  as  follows: 

Auy  resident  of  this  State  desiring  to  oatch  or  take  oysters  with  rakes  or  tongs,  for  sale,  in  any 
of  the  waters  of  this  State,  shall  tirst  obtain,  by  application  to  the  clerk  of  the  circuit  court  for  the 
county  wherein  he  may  reside,  a  license  therefor,  and  such  license  shall  have  effect  from  the  fifteenth 
day  of  September  in  any  year  in  which  it  may  have  been  obtained  to  the  twentieth  day  of  April, 
inclusive,  next  succeeding;  provided  that  such  license  shall  not  authorize  the  taking  or  catching  of 
oysters  in  any  creek,  cove,  river,  inlet,  bay,  or  sound  within  the  limits  of  any  county  other  than  that 
wherein  the  license  shall  have  been  granted,  and  that  the  boundaries  of  the  counties  bordering  on  navi- 
gable waters  shall  be  strictly  construed  so  as  not  to  permit  the  residents  of  either  county  to  take  or 
catch  oysters  beyond  the  middle  of  the  dividing  channel;  provided  that  nothing  in  this  section  shall 
be  so  construed  as  to  prevent  the  citizens  of  Queen  Anne  and  Kent  counties  from  using  the  waters  of 
the  Chester  River  in  common,  or  the  citizens  of  Dorchester  and  Wicomico  counties  from  using  the 
waters  of  Nanticoke  River  in  common,  or  the  citizens  of  Queen  Anne  and  Talbot  counties  from  using 
the  waters  of  Wye  River  and  the  mouth  thereof  in  common,  or  the  citizens  of  Dorchester  and  Talbot 
counties  from  using  the  waters  of  the  Choptank  River  in  common.  Provided,  however,  that  the 
connty  commissioners  shall  be  authorized  to  give  special  permission  to  any  woman  who  has  no  visible 
means  of  support  to  take  and  catch  oysters  without  license.  Provided  also,  that  boys  under  fifteen 
years  of  age  shall  not  be  required  to  license. 
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-» 
Each  and  every  license  to  take  or  catch  oysters  for  sale,  with  rakes  or  tongs,  shall  stat6  the  name, 

age,  and  residence  of  the  person  to  whom  the  same  is  to  be  granted,  the  number,  and  the  county  in 

which  the  same  is  to  be  used,  and  every  applicant  for  such  license  shall  pay  to  the  clerk  of  the  court 

when  such  license  may  be  granted  and  before  the  issuing  and  delivery  of  the  same,  the  sum  of  $3,  and 

also  the  sum  of  50  cents  as  a  fee  to  the  clerk  for  issuing  the  same.    Nine-tenths  of  the  amount  received 

from  tonging  licenses  shall  be  paid  by  the  clerk  to  the  school  commissioners  for  the  public  schools  in 

the  respective  counties  where  such  licenses  are  issued;  the  sum  received  from  white  tongers  to  go  to 

the  white  schools,  and  the  sum  received  from  the  colored  tongers  to  go  to  the  colored  schools. 

Every  applicant  for  license  to  take  or  catch  oysters  with  rakes  or  tongs  shall  be  required  to  make 
oath  or  affirmation  before  the  clerk  authorized  to  issue  the  same,  or  some  Justice  of  the  peace,  on  wliose 
certificate  of  the  taking  of  such  oath  or  affirmation  the  clerk  shall  issue  said  license,  that  the  facts 
set  forth  in  said  license  are  strictly  true ;  that  he  has  been  a  bona- fide  resident  of  the  county  for  twelve 
months  next  preceding  his  application  for  said  license;  that  he  desires  and  intends  to  use  said  license 
in  the  county  in  which  he  resides,  or  the  waters  used  in  common,  as  hereinbefore  provided  in  this 
article,  and  that  he  will  comply  with  and  obey  all  the  laws  of  this  State  regulating  the  taking  or 
catching  of  oysters. 

The  comptroller  of  the  treasury  shall  oanse  to  be  printed  and  delivered  to  the  clerk  of  the  circuit 
courts  for  the  several  counties  the  requisite  number  of  such  blank  licenses  and  take  receipts  for  the 
same  as  for  other  licenses  furnished ;  and  said  clerk  shall,  on  the  first  Monday  of  March  and  Decem- 
ber of  each  year,  return  to  the  comptroller  a  list  and  account  of  such  licenses  issued  by  them,  and  at  the 
end  of  each  tonging  season  shall  return  all  unused  licenses  to  him,  and  shall  pny  over  to  the  comptroller 
one-tenth  of  the  amount  received  bj*^  him  for  such  licenses,  which  amount  the  said  comptroller  shall 
place  to  the  credit  of  the  '^  oyster  fund; ''  and  no  license  to  take  or  catch  oysters  with  rake  or  tong 
shall  be  used  on  any  boat  or  vessel  which  is  licensed  to  take  or  catch  oysters  with  scoop,  drag,  dredge, 
or  similar  instrument,  during  the  season  for  which  such  boat  or  vessel  is  licensed,  and  all  licenses  shall 
expire  at  the  end  of  the  season. 

If  any  person  shall  use  any  canoo  or  boat  not  licensed  as  required  by  the  preceding  sections  of 
this  article  in  taking  or  catching  oysters  with  rakes  or  tongs,  he  shall,  upon  conviction  thereof  before 
a  justice  of  the  peace  for  the  county  wherein  the  offense  has  been  committed,  be  fined  not  less  than 
$20  nor  more  than  $100;  and  in  case  of  refusing  to  pay  the  said  fine,  said  party  shall  be  confined  in  the 
house  of  correction  for  a  period  of  not  less  than  three  months  nor  more  than  one  year,  and  in  any  such 
case  the  boat  or  vessel  shall  be  forfeited,  and  may  be  condemned,  in  the  discretion  of  the  judge  or 
Justice  of  the  peace. 

Makiug  a  careful  calculation,  it  is  found  that  the  total  product  of  the  tonging 
branch  of  the  common  fishery  since  the  beginning  of  the  present  century,  not  including 
the  small  stock  used  for  lime  or  fertilizing  purposes  or  those  obtained  by  the  citizens 
of  other  States,  approximates  160,000,000  bushels,  for  which  the  tongmen  have  received 
about  $47,000,000.  Of  this  amount  the  estimated  product  since  the  adoption  of  the 
license  system  in  1865  is  100,000,000  bushels,  valued  at  $32,000,000,  leaving  60,000,000, 
valued  at  $15,000,000,  as  the  cati^h  from  1801  to  1864.  The  largest  catch  by  means  of 
tongs  during  any  one  season  was  doubtless  in  1884-85,  when  4,741  boats  were  licensed 
in  the  Chesapeake  region  alone,  the  product,  according  to  the  best  estimates,  amounting 
to  about  6,500,000  bushels,  valued  at  $2,375,000.  But  as  the  number  of  men  oystering 
during  that  season  was  greater  than  ever  before  or  since,  the  average  catch  per  man  was 
very  much  less  than  during  some  previous  years. 

The  total  revenue  derived  from  the  issuing  of  tonging  licenses  since  1865  and 
to  the  close  of  the  fiscal  year  1893  amounts  to  $319,175.65;  of  this  sum  $173,316.50  has 
been  received  during  the  last  ten  years  and  $109,737.50  during  the  last  five  years. 

The  following  table  exhibits  the  number  of  tonging  licenses  issued  in  each  of  the 
counties  up  to  present  date.  It  is  proper  to  state  that  during  certain  seasons  since 
1876  many  of  the  tongmen  of  Somerset  County  have  refused  to  license.  This  has  been 
due  chiefly  to  the  contention  as  to  the  right  of  oystering  in  common  with  the  citizens 
of  Virginia  in  the  Pocomoke,  and  the  Somerset  tongmen,  when  feeling  themselves 
especially  aggrieved^  have  refused  to  pay  the  license  fees. 
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Table  showing  the  number  of  tonging  licenses  issued  in  Maryland  during  each  season  since  2865, 
[Figarefi  in  bold-face  type  indicate  that  lioenaes  were  issued  to  the  men,  in  other  instances  the  boats  were  licensed.] 
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*Tongmen  exempt  from  license  system. 

Area  and  location  of  grounds, — The  water  area  within  the  county  limits  of  Mary- 
land approximates  1,025  square  miles.  Tonging  is  x)ermitted  on  all  of  this  area  except 
certain  small  places  reserved  for  private  use,  yet  as  scraping  is  authorized  in  Som- 
erset, Dorchester,  and  Talbot  counties  on  112, 118,  and  47  square  miles,  respectively, 
and  as  the  tongmen  do  not  usually  work  on  grounds  frequented  by  men  using  more 
eflfective  apparatus,  only  748  square  miles  of  water  area  are  devoted  exclusively  to 
their  use.  Of  this  the  area  more  or  less  covered  with  natural  oyster  reefs  approxi- 
mates 131  square  miles.  Of  the  1,334  square  miles  of  ''State  grounds,"  35  square 
miles  containing  some  of  the  best  reefs  are  reserved  for  the  tongmen,  23  miles  of  this 
area  being  covered  with  natural  reefs.  This  gives  a  total  of  154  square  mUes  of 
oyster  beds  on  which  tonging  alone  is  authorized.  The  average  annual  product  from 
this  area  during  the  last  five  seasons  has  approximated  4,850,000  bushels,  for  which 
.  the  oystermen  have  received  $2,200,000,  an  average  of  31,493  bushels  and  $14,269  to 
the  square  mile. 

The  reefs  situated  within  the  tonging  areas  are  usually  smaller  in  extent  and  not 
so  continuous  as  those  in  the  dredging  and  scraping  areas.  The  ground  is  not  so 
level,  the  oysters  occurring  more  in  heaps.  These  reefs  are  located  principally  along 
the  Anne  Arundel  shore,  in  the  Patuxent  River,  Chester  River,  Eastern  Bay,  and  the 
small  tributary  waters  of  Ghoptank  River  and  Tangier  Sound.  They  are  all  close  in 
shore  where  the  water  is  shallow,  usually  not  exceeding  26  feet  in  depth,  and  averag- 
ing from  10  to  22  feet.  In  a  few  localities,  however,  as  in  the  Patuxent  River,  much 
greater  depths  are  found;  but  in  those  places  a  form  of  tongs  suitable  for  deep  water 
is  employed  to  some  extent. 
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As  the  tonging  reefs  are  situated  in  the  inshore  waters,  where  the  dredging  ves- 
sels harbor  at  night,  and  in  the  mouths  of  rivers  and  inlets  directly  in  the  path  of 
navigation,  the  opportunities  for  dredging  thereon  without  detection  are  great.  On 
account  of  the  exposed  position  of  the  dredginggrounds,  situated  in  the  deep  waters 
off  shore,  the  rough  weather  prevalent  daring  the  latter  half  of  the  oyster  season 
prevents  the  dredging  vessels  from  working  more  than  three  or  four  days  in  the 
week,  and  when  not  able  to  dredge  they  seek  shelter  in  the  coves  and  rivers  with  every 
temptation  to  take  the  oysters  directly  under  them,  resulting  in  the  tonging  reef^ 
being  not  entirely  free  from  their  depredations.  And  at  times,  during  periods  of 
scarcity  on  the  ''State  grounds,"  certain  '*  county  grounds  "have  been  openly  and 
defiantly  used  by  the  dredgers,  this  being  particularly  noticeable  in  1888  and  1889. 
However,  these  occurrences  are  not  so  common  as  is  generally  supposed,  and  during 
the  last  three  or  four  years  the  quantity  of  oysters  taken  in  this  manner  has  prob- 
ably no!  been  very  large.  It  is  proper  to  state  that  Maryland's  experience  with  the 
difficulties  encountered  in  protecting  reserved  areas  has  not  been  peculiar,  nearly  all 
the  extensive  oyster-producing  localities  having  suffered  in  this  respect. 

Boats  and  apparatus. — ^Tonging  is  prosecuted  with  many  forms  of  boats  varying 
in  size  from  45  feet  in  length  to  such  as  are  scarcely  sufficient  to  float  one  man  with  a 
few  bushels  of  oysters.  The  principal  forms  of  craft  employed  are  canoes,  skiffs, 
bateaux,  brogans,  and  sloops.  These  are  built  mostly  on  the  shores  of  the  Chesapeake 
and  tributaries,  the  greater  number  being  constructed  by  the  oystermen  who  use 
them.  Canoes  are  by  far  the  most  plentiful,  and  in  some  parts  of  Maryland  the  words 
canoe  and  tonging  boat  are  synonymous.  In  the  early  part  of  the  present  century, 
because  of  the  cheapness  of  its  manufacture,  this  was  almost  the  only  type  of  boat 
employed  by  the  peoi)le  of  Maryland  in  the  oyster  industry  ;  and  they  had  been  in 
extensive  use  by  the  Indians  before  the  settlement  of  the  State.  In  reference  to  the 
canoes  observed  on  the  occasion  of  his  visit  to  the  Chesapeake  Bay  in  1609,  John 
Smith  says,  in  his  well-known  "Travels  and- Ad  ventures": 

Their  fishing  is  much  in  Boats.  These  they  make  of  one  tree,  by  burning  and  scratching  away 
the  coales  with  stones  Aid  shels  till  they  have  it  in  forme  ot  a  Trough.  Some  of  them  are  an  eln  deep 
and  fortie  or  fiftie  foot  in  length,  and  some  will  beare  40  men,  but  the  most  ordinary  are  smaller,  and 
win  beare  10, 20,  or  30,  according  to  their  bignesse.  Instead  of  Oares,  they  use  Paddles  and  sticks, 
with  which  they  will  row  faster  than  our  Barges. 

Canoes  were  originally  made  of  pitch  pine  from  a  single  log  and  were  straight  in 
the  bow  and  pointed  at  both  ends.  The  average  size  at  present  is  about  20  feet  in 
length,  4  feet  wide  across  the  gunwales,  and  18  inches  deep  on  the  inside.  Formerly 
large  ones,  30  feet  and  more  in  length  and  5  or  6  feet  wide,  were  also  made  from  one 
log.  But  as  the  number  of  large  pitch-pine  trees  decreased,  the  size  of  the  canoes 
was  necessarily  lessened.  This  finally  led  to  the  use  of  three,  five,  and  seven  logs  in 
one  boat,  the  different  logs  being  joined  to  each  other  by  wooden  keys  or  iron  bolts 
driven  in  edgewise.  When  three  logs  are  used  one  forms  the  keel  and  the  others  form 
the  sides.  The  large  canoes  generally  have  a  short  length  of  decking  in  the  bow 
and  sometimes  a  small  house  and  usually  a  centerboard.  The  smaller  ones  carry  only 
one  mast  with  a  triangular  sail;  the  larger  ones  have  two  masts  with  triangular  sails 
and  sometimes  a  jib.  The  cost  of  these  canoes  ranges  from  $60  to  $600  each.  Some 
of  them  last  a  very  great  length  of  time.  The  Martha  Wa^hingtotiy  10.84  tons,  was 
built  in  1827  and  is  still  doing  service.  The  dimensions  of  this  vessel  are:  length,  39 
feet;  breadth,  13.5  feet;  depth,  4.8  feet.    The  number  of  skiffs,  bateaux,  brogans,  and 
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sloops  employed  in  tonging  is  not  large;  and  as  these  boats  are  not  peculiar  to  the 
oyster  industry  of  the  Chesapeake,  but  are  of  the  same  type  as  employed  in  the  fish- 
eries of  other  localitien,  a  description  of  them  is  unnecessary  in  this  connection. 

The  average  number  of  vessels  and  boats  employed  in  tonging  during  the  last  five 
seasons  has  been  about  6,000,  with  a  total  valuation  of  $410,000.  Of  these,  60,  valued 
at  $30,000,  measure  over  5  tons.  Generally  the  tonging  boats  are  owned  by  the  men 
using  them;  but  in  some  instances  a  large  number  are  owned  by  oyster  marketmen 
and  others  who  hire  them  at  so  much  per  day  to  the  fishermen.  The  license  system 
of  1892  has  had  a  beneficial  effect  in  encouraging  the  tongmen  to  own  their  boats. 
The  oyster  regulations  do  not  authorize  the  issuing  of  tonging  licenses  to  those  boats 
having  a  scraping  or  dredging  license. 

The  tongs  used  in  Maryland  are  probably  larger  than  those  employed  elsewhere  in 
America,  excepting  in  the  adjoining  State,  Virginia.  They  have  from  ten  to  eighteen 
teeth  oueachsideand  the  shafts  arefroml2to28feetinlength.  The  large  ones  are  some- 
times improperly  designated  "rakes.''  The  tongs  hold  from  one-half  peck  to  three- 
fourths  of  a  bushel  of  material,  but  as  a  large  quantity  of  the  rubbish  of  the  oyster 
beds  is  also  taken  up  at  the  same  time,  the  number  of  oysters  obtained  at  each  lift 
is  usually  very  much  smaller. 

In  the  limits  of  Somerset,  Calvert,  and  St.  Mary  counties,  and  along  the  bay 
shores,  a  number  of  "deep-water  tongs"  are  employed.  These  have  no  shafts,  but  are 
much  like  two  dredges  joined  together  as  shaft  tongs  are.  They  are  hauled  by  ropes, 
the  labor  being  generally  lightened  by  the  use  of  a  small  winder  attached  to  the  mast. 
These  implements  have.been  employed  to  a  large  extent  only  about  eight  years. 

The  tongmen. — The  crew  of  a  boat  engaged  in  tonging  consists  of  &om  one  to  three 
persons,  one  of  whom  is  frequently  a  boy,  whose  duty  it  is  to  attend  to  the  culling, 
throwing  the  shells  and  small  oysters  back  into  the  water.  The  total  number  of  per- 
sons employed  in  this  branch  of  the  oyster  fishery  duringthe  last  five  years  has  averaged 
about  11,000,  of  whom  about  1,500  were  boys.  Usually  the  men  in  one  boat  work 
on  shares,  while  the  boys  are  employed  on  wages  varying  from  50  cents  to  $1.25  per 
day.  One  effect  of  the  present  or  "  1892  license  regulation"  has  6een  to  decrease  the 
average  number  of  persons  tonging  from  one  boat  and  to  increase  the  number  of  boys 
employed  in  the  fishery. 

The  tongmen  live  near  the  shores  adjacent  to  the  reefs  and  are  all  citizens  of 
Maryland,  non-residents  not  being  permitted  to  engage  in  this  branch  of  the  fishery. 
They  are  also  mostly  natives  of  the  State,  there  probably  not  being  100  tongmen  in 
the  whole  State  not  born  and  raised  there,  and  about  one-fourth  of  them  are  colored. 
All  are  not  entirely  dependent  on  oystering  for  support,  the  greater  number  engaging 
also  in  agricultaral  pursuits,  while  many  of  the  remaining  find  occasional  employment 
in  the  various  industries  of  the  bay  counties.  Most  of  them  own  small  homes  and  an 
acre  or  so  of  ground,  which  constitutes  a  garden. 

There  are  few  workmen  in  America  more  independent  than  these.  At  almost  any 
time  during  the  season  a  tongman  can  in  a  good  working  day  catch  from  4  to  12  bushels 
of  oysters,  for  which  there  is  always  a  demand  almost  at  his  door.  Then  having  suf- 
ficient to  supply  his  temporary  needs  he  usually  takes  things  easy.  While  some  are 
indolent  and  work  only  when  compelled  by  necessity,  yet  as  a  class  they  compare 
favorably  in  industry  and  morals  with  any  other  body  of  men  similarly  situated. 

The  annual  incomes  of  the  tongmen  range  from  $100  to  $800,  averaging  about 
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$225.  They  sell  their  catch  to  the  neighboring  market- houses  or  to  the  transportation 
vessels.  Usually  the  men  engaging  in  this  fishery  do  not  work  therein  more  than  , 
about  125  or  140  days  during  the  season,  the  rough  weather  interfering  with  their 
operations  during  the  rest  of  the  time.  During  September,  October,  and  November, 
which  are  particularly  pleasant  months  on  the  Chesapeake,  they  average  about  20  days 
each  month;  but  in  January  and  February  they  work  only  about  5  to  15  days  each, 
and  occasionally  during  those  two  months  they  are  compelled  to  remain  ashore  for 
weeks  at  a  time. 

DREDGING. 

Historical  notes. — The  use  of  dredges  in  the  oyster  fishery  of  Maryland  originated 
about  the  beginning  of  the  present  century.  In  the  early  history  of  the  industry  the 
small  quantity  of  oysters  required  to  supply  local  markets  did  not  warrant  the  pur- 
chase of  these  implements,  but  as  the  demand  increased  the  more  efficient  apparatus 
was  brought  into  use,  and  dredges  were  soon  employed  in  all  the  waters  of  the  State 
in  which  oysters  were  obtained  in  large  quantities  for  commercial  purposes,  this  being 
confined  mostly  to  the  lower  portions  of  the  bay.  But  their  use  had  long  been 
regarded  as  destructive  to  the  reefs,  and  the  opposition  to  them  dated  from  their  intro- 
duction into  these  waters. 

The  first  oyster  law  of  Maryland  (L.  1820-21,  ch.  24),  passed  December  22, 1820, 
was  enacted  to  prohibit  their  employment  in  any  part  of  the  State,  this  enactment 
being  preceded  by  the  preamble  given  on  page  209,  which  sets  forth  the  reasons  for 
adopting  this  extreme  protective  measure.  This  regulation,  however,  on  account  of  the 
extensive  area  of  water  to  be  protected,  could  not  be  fully  enforced.  In  the  attempt 
to  enforce  compliance  with  its  provisions  each  tide-water  county  took  the  matter  in 
hand,  and  the  sherifi's  with  their  deputies  and  the  posse  comitatus  frequently  sallied 
forth,  impressing  sail  and  steam  vessels  into  their  service  to  arrest  the  offenders,  but 
without  accomplishing  the  desired  result.  The  law,  however,  was  frequently  reenacted 
or  amended  with  increased  or  more  easily  applied  penalties,  and  from  1820  to  1865  the 
use  of  any  form  of  dredges  in  catching  oysters  in  Maryland  waters  was  unlawftil, 
except  as  affected  by  a  local  regulation  enacted  in  1854  authorizing  the  use  of  scrapes 
in  the  waters  of  Somerset  County  by  the  citizens  thereof. 

The  difficulty  experienced  in  wholly  preventing  this  mode  of  oystering  and  the 
doubt  entertained  by  many  persons  as  to  the  good  policy  and  utility  of  such  a  pro- 
cedure, together  with  the  need  of  revenue  in  the  State  treasury,  led  to  the  compromise 
of  1 865  and  the  adoption  of  the  license  system. 

This  system  provided  in  reference  to  dredging  as  follows:  The  comptroller  of  the 
State  treasury  was  required  to  issue  a  license  to  any  applicant  who  had  been  for  the 
twelve  months  immediately  preceding  a  resident  of  the  State,  said  license  authoriz- 
ing him  to  use  a  vessel  owned  by  him  in  catching  oysters  by  means  of  dredges  from 
September  1  to  June  1  following,  in  each  year,  "within  the  waters  of  the  Chesapeake 
Bay,  and  not  within  any  other  bay,  river,  creek,  strait,  or  sound,  and  not  on  any 
oyster  bed  or  rock  on  or  about  Tally  Point,  Sandy  Point,  Hackett  Point,  Thomas 
Point,  or  Three  Sisters,  on  the  western  side  of  the  Chesapeake  Bay,  and  not  within 
the  Chesapeake  Bay  where  the  water  is  less  than  15  feet  deep."  The  fee  for  the  license 
was  plac*ed  at  $5  per  ton^  the  license  to  be  renewed  annually.  Steam  was  not  per- 
mitted to  be  nsed  in  any  manner  in  the  catching  of  oysters,  and  all  licensed  vessels 
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were  required  to  carry  printed  numbers  on  their  sails  in  a  particular  manner  so  tllat 
they  might  thereby  be  easily  identified. 

The  State  records  show  that  during  the  first  season  after  the  adoption  of  this  reg- 
ulation,  the  number  of  dredging  licenses  issued  was  391,  the  amount  of  license  money 
paid  for  these  being  $43,862.40.  The  first  license  to  dredge  oysters  issued  by  the 
State  was  granted  on  August  1,  1865,  to  the  Baltimore  schooner  AUeCj  37.41  tons 
measurement.  According  to  records  furnished  by  the  late  Mr.  C.  S.  Maltby,  the 
quantity  of  oysters  taken  by  the  dredging  vessels  amounted  during  that  season  to 
3,663,125  bushels,  including  the  catch  made  by  the  scraping  vessels  of  Somerset 
County,  which  during  that  season  was  very  small. 

As  the  scraping  regulations  of  Somerset  County,  which  had  then  been  operative 
eleven  years,  had  encouraged  the  building  of  a  large  number  of  vessels  suitable  for 
using  dredges,  a  greater  number  of  licenses  were  issued  to  residents  of  that  county 
than  any  other.  Almost  an  equal  number  of  vessels  owned  at  Baltimore,  and  which 
had  been  engaged  in  transporting  oysters  and  farm  produce,  were  also  licensed.  The 
vessels  from  Somerset  County,  having  been  built  for  use  in  Tangier  Sound,  were 
smaller  than  those  from  Baltimore,  the  average  tonnage  from  the  two  i>laces  being 
20.10  and  25.36,  respectively,  and  the  total  number  of  vessels  licensed  in  those  two 
localities  189  and  154,  respectively.  The  number  of  vessels  licensed  in  that  season 
from  the  other  counties  was  only  48,  with  an  average  tonnage  of  22.34  tons,  making  a 
total  of  391  vessels  and  8,772.48  tons. 

At  the  next  session  of  the  general  assembly  (L.  1867,  ch.  184)  the  dredging  regu- 
lations were  somewhat  modified,  the  principal  changes  consisting  in  a  reduction  in 
the  license  fee  from  $5  to  $2  per  ton  and  the  adoption  of  other  methods  of  enforcing 
the  penalties  for  violations.  By  this  act,  in  addition  to  the  reefs  mentioned  in  the  act 
of  1865,  the  dredgers  were  prohibited  from  working  on  or  about  Holland  Point  bar 
and  Plum  Point;  but  the  restriction  against  dredging  in  the  Chesapeake  Bay  (the 
"State  waters'')  where  the  water  is  less  than  15  feet  deep  was  removed. 

In  1868  the  license  rate  was  again  changed  (L.  1868,  ch.  406),  this  time  to  $3  per 
ton,  at  which  it  has  remained  to  the  present  time.  By  this  act,  in  addition  to  the  reefs 
heretofore  mentioned,  Swan  Point  reefs  were  reserved  from  the  dredgers. 

According  to  estimates  furnished  by  Mr.  Hunter  Davidson,  the  commander  of  the 
fishery  force  from  1868  to  1872,  the  quantity  of  oysters  taken  by  the  dredgers  and 
scrapemen  combined  in  1868-69  was  6,305,600  bushels;  in  1869-70,  7,190,400  bushels; 
in  1870-71,  6,686,400  bushels,  for  which  the  fishermen  received  $2,216,960,  $2,516,640, 
and  $2,240,240,  respectively. 

In  1870  (ch.  364)  the  close  season  on  dredging  was  increased  thirty  days,  being 
changed  from  June  1-August  31  to  May  15-September  15;  and  by  the  act  of  1874  (ch. 
181)  this  was  again  increased  thirty  days,  being  placed  at  May  1-September  30.  By 
the  latter  act  the  dredgers  were  ftirther  prohibited  from  working  within  one-fourth  mile 
west  of  Poplar  Island  or  on  the  valuable  reefs  between  that  island  and  the  mainland, 
but  as  a  concession  the  lower  portion  of  Eastern  Bay  was  thrown  open  to  their  use. 

By  act  of  1880  (ch.  198)  the  close  time  on  dredging  was  increased  forty-five  days, 
being  changed  to  April  1-October  14,  this  being  the  close  season  operative  at  present, 
except  that  the  close  time  in  the  Potomac  Eiver  is  from  April  1  to  October  31. 

In  1884  (ch.  518)  it  was  required  that  the  dredging  license  should  expire  at  the 
end  of  the  season  instead  of  running  for  a  year  after  date* of  issue,  as  was  previously 
the  case;  and  in  1886  vessels  were  permitted  to  obtain  a  license  after  the  beginning  of 
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the  season  at  the  rate  of  50  cents  per  ton  per  month  for  the  remainder  of  the  season. 
The  latter  provision,  however,  was  repealed  in  1892. 

The  regulations  now  governing  the  licensing  of  dredging  vessels  are  as  follows: 

The  comptroller  of  the  treasury  shall,  upon  application  of  any  person  who  has  been  a  resident  of 
this  State  for  twelve  consecutiye  months  next  preceding  such  application,  issue  a  license  to  such 
resident,  and  to  no  other  person,  to  employ  such  boat  in  taking  or  catching  oysters  with  scoop,  dredge, 
or  similar  instrument,  within  the  waters  of  Chesapeake  Bay,  Potomac  River,  and  in  Eastern  Bay, 
outside  of  a  line  drawn  from  the  southwest  comer  of  Kent  Point  to  Wade  Point;  Provided^  That  noth- 
ing herein  contained  shall  authorize  the  taking  or  catching  of  oysters  with  scoop,  dredge,  or  similar 
instrument,  on  any  oyster  bar  within  one  and  a  hali  miles  of  Talley  Point,  Sandy  Point,  Hackett 
Point,  Thomas  Point,  Holland  Island  ^ar,  and  Three  Sisters,  nor  within  one  and  one-half  miles  of 
HoUand  Point  Bar;  nor  of  Swan  Point  Bar;  nor  between  Poplar  Island  and  the  mainland  of  Talbot 
County,  south  of  a  line  drawn  from  the  north  point  of  Poplar  Island  to  Louis  Point,  on  the  mainland; 
nor  north  of  a  line  drawn  from  the  end  of  the  south  bar  of  Poplar  Island  to  Paw  Paw  Cave,  on 
Tilghman  Island ;  nor  within  one- fourth  of  a  mile  west  of  Poplar  Island ;  nor  within  one-half  of  a 
mile  of  Plum  Point;  nor  within  the  boundary  lines  of  any  county,  unless  herein  otherwise  specified; 
which  licenses  shall  hold  good  for  one  season  only,  and  shall  only  authorize  the  catching  of  oysters 
between  the  fifteenth  day  of  October  and  the  first  day  of  April,  on  which  day  the  dredging  season 
shaU  end  and  the  license  expire. 

The  owner  of  such  boat  shall  make  oath  before  the  comptroller,  or  his  clerk,  or  if  the  owner  be 
a  resident  of  Baltimore  City,  he  may  make  oath  before  the  clerk  of  the  court  of  common  pleas,  or  if 
a  resident  of  a  county,  he  may  make  oath  before  the  clerk  of  the  circuit  court  for  said  county,  that 
he  is  the  bona-fide  owner  of  such  boat,  to  be  described  in  the  license ;  that  he  has  been  a  resident  of  the 
State  for  the  time  hereinbefore  prescribed ;  that  there  is  no  lien  on  said  boat  held  by  a  non-resident, 
directly  or  indirectly,  and  that  the  said  boat  is  not  held  or  shaU  not  knowingly  be  used  with  an 
intention  to  violate  or  evade  the  prorisions  of  this  law ;  and  such  applicant  shall  produce  before  the 
comptroller  at  the  time  of  making  such  application  the  certificate  of  the  taking  of  such  oath  and  the 
custom-house  tonnage,  which  tonnage  the  owner  shaU  swear  to.  The  master  of  such  boat  shall  also 
make  oath  before  the  comptroller,  or  his  clerk,  or,  if  a  resident  of  Baltimore  City,  before  the  clerk  of 
the  court  of  common  pleas,  or  before  the  clerk  of  the  circuit  court  for  the  county  wherein  he  may 
reside,  that  he  has  been  a  resident  of  this  State  for  twelve  months  next  preceding  the  time  of  taking 
such  oath. 

Before  granting  such  license  the  comptroller  shall  receive  for  it  from  the  applicant  at  the  rate 
of  $3  per  ton  for  every  ton  the  boat  may  measure,  and  the  license  shall  be  exhibited  whenever 
called  for  by  any  ofiicer  of  this  State. 

The  comptroller  shall  have  painted,  in  black  figures  on  white  canvas,  two  sets  of  numbers  corre- 
sponding to  the  license  to  catch  oysters  with  dredge  or  any  other  similar  instrument ;  each  figure  shaU 
be  22  inches  in  length  and  of  proportionate  width,  and  the  figures  at  least  6  inches  apart ;  and  he  shall 
give  to  each  person  taking  out  such  license  two  numbers  thereof,  one  of  which  shall  be  securely  sewed 
upon  the  starboard  side  and  in  the  middle  of  that  part  of  the  mainsail  which  is  above  the  close-reef, 
and  the  other  number  on  the  port  side  in  the  middle  part  of  the  jib,  which  is  above  the  bonnet  and 
reef;  these  numbers  shall  be  placed  in  an  upright  position,  and  worn  at  all  times  during  the  dredging 
season,  and  returned  at  the  end  of  the  season,  and  shaU  not  be  canceled  or  defaced ;  and  no  other 
number  shall  be  exposed  to  view  or  used  than  that  which  is  furnished  by  the  comptroUer. 

The  penalties,  which  are  folly  defined  in  the  statutes,  are  ample  for  the  satisfac- 
tory enforcement  of  the  regulations,  dredging  without  license  or  on  forbidden  areas 
being  punished  with  imprisonment  of  the  captain  from  three  to  twelve  months  and  a 
fine  of  $100  to  $500  on  the  vessel  employed. 

The  use  of  st^am  vessels  has  never  been  permitted  on  the  public  reefs  in  Mary- 
land, and  while  at  present  there  is  no  interdiction  against  the  use  of  vessels  pro- 
pelled by  other  artificial  force,  as  electricity,  etc.,  such  a  regulation  would  doubtless 
be  adopted  as  soon  as  practicable  were  the  use  of  such  vessels  attempted.  At  no 
time  has  there  been  in  Maryland  a  restriction  on  the  size  of  the  vessels  or  the  weight 
of  the  dredges  used  in  the  ^^  State  waters." 
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The  close  seasons  operative  in  this  branch  of  the  fishery  since  1865  are  shown  in 
the  following  condensed  statement: 


Years. 

Close  season. 

186&-1869 

June    1  to  Aug.  31 
May  15  to  Sept.  15 
Hay     1  to  Sept.  30 
April  1  to  Oct.    14 

1870-1873 

1874-1879 

1880 

The  following  table  exhibits,  according  to  the  State  records,  the  number  of 
dredging  licenses  issued  in  Maryland  since  the  adoption  of  the  license  system: 

Table  showing  number  of  dredging  licenses  issued  in  Maryland. 


Season. 

No.  of 
licenses. 

Season. 

No.  of 
licenses. 

Season. 

No.  of 
licenses. 

Season. 

No.  of 
licenses. 

1865-66 

1866-67 

1867-68 

1868-69 

1869-70 

1870-71 

1871-72 

391 
401 
438 
563 
642 
637 
597 

187^-73 

1873-74 

1874-75 

1875-76 

1876-77 

1877-78 

1878-79 

559 
621 
538 
691 
677 
565 
465 

1879-80 

1880-81 

1881-82 

1882-83 

1883-84 

1884-85...:.... 
188&-«6 

327 
531 
728 
674 
501 
955 
879 

188ft-87 

1887-«8 

1888-89 

1889-90 

1890-91 

1891-92 

1892-93 

811 
807 
943 
860 
821 
770 
719 

It  will  be  observed  that  from  1878  to  1881  the  number  of  licenses  issued  was  much 
less  than  during  the  seasons  immediately  preceding  and  following.  While  it  is  true 
that  a  decrease  did  take  place  in  the  number  of  vessels  dredging,  yet  it  was  scarcely  so 
great  as  is  indicated  by  the  license  list,  and  the  decrease  in  the  number  of  licenses 
issued  was  due  to  failure  on  the  part  of  a  number  of  the  vessels  to  comply  with  the 
license  regulations.  This  was  largely  due  to  the  difficulty  of  convicting  illegal  dredgers. 
Under  the  law  of  1878,  the  wet  oysters  and  ropes  lying  on  deck  were  not  sufficient  to 
convict  offenders,  but  it  was  necessary  therefor  that  sworn  statements  should  be  made 
that  the  dredges  were  hauled  and  that  oysters,  and  not  rocks  or  stones,  were  brought 
up  thereby;  but  in  1880  this  detect  in  the  regulations  was  remedied. 

The  largest  annual  product  from  this  branch  of  the  oyster  fishery  was  probably 
obtained  in  1873-74  or  1875-76,  with  1884-85  and  1888-89  following  close  behind. 

The  dredging-grounds. — The  water  area  in  Maryland  on  which  this  branch  of  the 
fishery  is  at  present  authorized  approximates  1,300  square  miles,  of  which  about  121 
square  miles  are  covered  more  or  less  abundantly  with  natural  oyster-reefs.  The  most 
valuable  of  these  are  located  between  Plum  Point  and  Point  Lookout  on  the  Western 
Shore,  on  the  Eastern  Shore  along  Kent,  Sharp,  and  Hooper  islands,  and  on  each 
side  of  the  Potomac  River.  In  the  early  part  of  the  season  the  dredging  vessels 
usually  work  off  Kent  and  Sharp  islands,  and  later,  as  the  oysters  on  those  reefs 
become  less  plentiful,  the  beds  lower  down  the  bay  are  resorted  to. 

The  depth  of  water  over  the  reefs  varies  from  that  scarcely  sufficient  to  float 
the  vessels  down  to  60  or  more  feet,  but  the  average  depth  is  from  15  to  30  feet.  The 
mount  of  empty  shells  and  debris  on  the  beds  amounts  to  something  less  than 
1  bushel  to  every  bushel  of  oysters.  About  42  squai*e  miles  of  the  natural  reefs 
are  located  in  the  Potomac  River,  and  are  resorted  to  also  by  the  oystermen  of 
Virginia,  who  take  therefrom  about  500,000  bushels  annually.  The  annual  product 
obtained  by  Maryland  oystermen  from  all  the  dredge  reefs  situated  in  <^ State  waters" 
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during  the  last  five  seasons  has  averaged  2,950,000  bushels,  valued  at  $1,450,000,  an 
average  of  24,386  bushels  and  $11,990  to  the  square  mile.  About  200  of  the  dredging 
vessels  wor^:  also  under  the  scraping  law  in  the  "county  waters"  of  Somerset,  Dor- 
chester, and  Talbot  counties,  and  catch  therein  annually  about  500,000  bushels  in  addi- 
tion to  the  foregoing. 

The  oysters  obtained  by  the  dredging  vessels  are  generally  larger  and  command 
better  prices  than  those  obtained  from  the  tonging  or  scraping  areas.  But  the  condi- 
tion of  the  dredging-ground  during  the  last  four  years  has  not  been  as  satisfactory  as 
that  of  the  tonging  and  scraping  grounds.  The  implements  and  vessels  are  more 
effective,  and  the  quantity  of  oysters  left  on  the  reefs  has  been  growing  smaller  each 
year.  On  a  number  of  the  once  prominent  reefs  profitable  oystering  has  not  been 
found  for  several  years.  This  is  true  of  the  Western  Shore  from  the  "Steps"  down 
to  Cove  Point,  and  to  some  extent  of  the  "Lumps"  and  the  Kent  shore.  • 

The  boundaries  of  the  dredging  areas  as  defined  by  law  must  necessarily  consist 
of  imaginary  lines,  for  the  great  extent  of  the  water  area,  of  Maryland  has  up  to  the 
present  time  rendered  a  resort  to  buoying  or  similar  indications  too  expensive  for 
adoption.  This  fact,  together  with  the  frequent  necessity  for  the  dredging  vessels  to 
enter  the  small  tributaries  for  harbor  protection  and  other  purposes,  makes  it  prac- 
ticable for  the  vessels,  particularly  upon  dark  nights  or  foggy  days,  to  take  oysters 
from  areas  outside  of  their  authorized  limits.  It  is  quite  difficult  to  convict  offenders 
and  even  then  suitable  punishment  is  not  always  certain.  The  number  of  the  dredging 
captains,  however,  who  make  a  practice  of  oystering  outside  of  their  prescribed  limits 
is  small;  but  as  long  as  the  inducements  to  dredge  on  forbidden  grounds  is  greater 
than  the  punishment  therefor,  some  of  the  dredgers  can  not  be  prohibited  from  catch- 
ing oysters  from  such  reefs  as  yield  them  the  greatest  returns. 

Dredging  vessels  and  boats. — ^Distinct  and  peculiar  classes  of  vessels  and  boats, 
long  celebrated  for  their  speed  and  beauty,  have  been  evolved  in  the  Chesapeake 
Bay  for  use  in  dredging.  These  range  in  size  from  the  smallest  craft  barely  able  to 
carry  two  men  with  the  small  quantity  of  oysters  they  may  catch  in  one  day  to  large 
schooners  75  feet  in  length  and  measuring  70  tons,  with  a  carrying  capacity  of  3,000 
bushels.  The  value  ranges  from  $80  to  $7,000  each,  and  averages  about  $900,  the 
tonnage  averaging  20.76  in  1892-93.  The  largest  vessel  that  has  engaged  in  dredging 
during  the  last  two  or  three  seasons  is  the  ^.  ^.  ShultZy  of  Baltimore,  the  length  of  which 
is  74.4  feet,  breadth  23.5  feet,  depth  7.4  feet,  and  tonnage  71.20,  with  a  crew  of  12  men. 

The  types  of  vessels  employed  in  this  branch  of  the  oyster  industry  consist  of 
bug-eyes,  schooners,  pungies,  and  large  canoes  and  sloops.  The  bug-eye,  which  is 
X)eculiar  to  the  Chesapeake,  is  a  development  of  the  canoe,  from  which  it  differs  chiefly 
in  having  a  sharp  prow,  from  a  peculiar  feature  of  which  it  derives  its  name,  and  in 
being  dec^ked  over  from  end  to  end  with  suitable  hatchways  and  without  bulwarks. 
The  large  bug-eyes  can  not  be  made  of  logs,  but  must  be  framed  and  planked.  They 
range  in  length  from  25  to  75  feet  and  in  cos.t  from  $300  to  $2,500,  and  carry  from  50 
to  1,800  bushels  of  oysters. 

The  schooners  and  large  sloops  do  not  differ  materially  from  those  employed 
along  other  portions  of  the  Atlantic  coast.  Pungies  are  similar  to  the  schooners,  the 
chief  difference  being  in  the  former  having  a  fuller  bow  and  sharper  stem  than  the 
latter,  facilitating  the  rapid  tackings  desirable  in  dredging  across  the  oyster  reefs. 

During  the  summer  many  of  these  vessels  find  employment  in  transiwrting  farm 
produce  and  other  commodities  obtained  or  utilized  along  the  shores  of  the  bay. 
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The  following  exhibit  shows  the  number  of  the  various  types  of  vessels  and  boats 
employed  in  dredging  daring  the  season  1892-93: 


Types. 


No. 


Sloops , 32 

Canoes,  etc '  91 

Bag-eyes,  schooners,  and  pangies 506 

Total '  719 

I 


The  v^sels  and  boats  hailing  from  the  Eastern  Shore  are  generally  in  part  or 
entirely  owned  by  their  respective  captains,  but  the  greater  number  of  the  Baltimore 
vessels  are  owned  by  merchants,  commission  sellers,  etc.  Of  the  719  vessels  and  boats 
engaged  in  dredging  during  the  last  season,  1892-93,  324  were  owned  in  whole  or  in 
large  part  by  the  captains  in  command  of  them. 

The  following  tabular  statement  exhibits  the  number  of  owners  of  the  vessels 
licensed  to  dredge  in  1892-93,  with  their  respective  holdings : 


Classification  of  owners. 


Men  owning  1  veBsel . 
2TeB8els 
S  vesaels 
4Te8sela 

5  vessela 

6  vessels 
0  vessels 

10  vessels 

12  vessels 

13  vessels 


No.  of 

No.  of 

owners. 

vessels. 

296 

296 

76 

153 

34 

102 

18 

72 

7 

35 

3 

18 

1 

9 

1 

10 

1 

12 

' 

13 

Totals 


438 


719 


This  statement  shows  that  4  men  own  44  vessels,  or  one-sixteenth  of  the  total 
number;  66  men  own  271,  or  three-eighths  of  the  total;  and  142  men  own  423,  or 
three-fifths  of  the  total  dredging  vessels  and  boats  employed. 

The  following  table,  exhibiting  for  each  county  the  number  of  dredging  vessels  and 
boats  in  each  tonnage  grade,  is  of  interest,  especially  to  persons  desirous  of  effecting 
a  tonnage  limit  on  the  vessels  operating  in  the  ^'  State  waters.^ 

Dihle  exhibiting  hjf  commtie9  the  tonnage  grade  ofvteeeh  engagfd  t»  drettging  in  1S91-9S. 


Counties. 

10-15  1 

83 
1 
1 

15-20 

63 
2 
2 

1 

1 
24 

<9 

«* 

20-25 

43 

1 

a 

34 

2 

a 
a 

Tonnage. 

40-45     45-50 

Under  5 

5-10 

721 
I 

as » 

10  . 

25-30 

30-35  -  35-40 

90^95 

55-60 

70-75 

TotaL 

Somerset 

Wicomico 

11 

33 

22          12 

15            5 

3 

1 

382 

5 

42 

12 

a 

aai 
a6 

40 

1        58 

a 

Dorohester 

3 
I 

8 

1    ^      8 

3    

1 

1 

1    

Talbot 

Kent 

1 

45          27 
1            1 

1    

BaltimoTe.---. '  -  -  - 

a 

15 
15 

la 
1  . 

6 
4 

a  - 

1 

'  '32  !*  "io 

3 

a  

.««...  1... . 

Anne  Anmdel.. 

1 

ao 

39 

Calvert 

St.  Mary 

CiMziea. 

1 

.«». — i,. ...... 

1 

I      .... 

1 "" 

' ' 

lV»tal 

. 

71 

153 

1 

97 

i 

96 

m 

1 

n 

71           44 

90          15 

4 

6 

1 

770  I 

1 

■s^^ 
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The  average  -length  of  life"  of  a  dredging  vessel  is  about  tbirty-five  years.  As 
tbis  branch  of  the  oyster  tishery  has  been  .prosecuted  less  than  that  time,  and  as  the 
uuuiber  of  vessels  built  each  year  indicates  in  a  general  way  the  prosperity  of  tbe 
fishery,  the  following  table  is  presented,  showing  the  years  in  which  were  built  the 
vessels  and  boats  employed  in  1891-92: 

Table  showing  the  years  in  which  were  built  the  vessels  dredging  in  1891-92. 


Counties. 

1827     1835. 

1840 

to 

1844. 

1845 

to 

1819. 

5 

1850 

to 

1854. 

]855  . 
to 
laM). 

T2' 

1860  1 
to 
1864. 

14 

1865 
to 
1869. 

32 

11 

I 

187U 

to 

1874 

Ul 

1 
5 

1875 

to 

1879 

42 

1880 
to 
8S4. 

88 
1 

18 
2 

1885 

to 

1889. 

61 

1890 

to 

1892. 

known 

Total. 

1 

Somemet 

11 

1 

24 

12 
1 

362  1 

Wiooinico 

1 

5  1 

Dorcheatflr     

1 

•      •  •      * 

...... 

5 

2 

•* 
9 

42 

1  Talbot 

1 

1 

4 

12  ' 

Kent 

1 



1 

2 

Raltimor^  , - 

1  !     1 

3 

18 

17 

26 

27 

38 

4 

? 

I 

6 

8 

34 

8 

11 

12 

5 
9 
D 
9 

.  .  .  A  .  . 

3 

221  ' 

Anno  Amndol < . . 

1  ' 

26 

Calvert 

1 

4 



6 

14 

2 

44 

*"  1 
40  1 

St  Marv 

1 

1 

! 
58  > 

Charles    

'.   ... 

2 

1 

1 

1 

Total 

1 1     1 

1 

3 

23 

20 

38 

43 

78 

119 

73 

174 

102 

42 

770 

# 

• 

This  table  shows  that  from  1875  to  1879  and  from  1885  to  1892  theinducements  to 
build  dredging  vessels  and  boats  were  much  less  than  during  the  periods  immediately 
preceding,  the  number  built  during  these  thirteen  years  being  an  average  of  16  per 
year,  while  from  1870  to  1874  and  from  1880  to  1884  the  average  number  each  year  was 
29.  In  1890-01  the  oldest  vessel  engaged  in  dredging  was,  the  Intrepid^  32.16  tons, 
which  was  built  in  1810  and  is  doubtless  the  oldest  vessel  in  America.  Tbe  JwioeniU^ 
32.39  tons,  the  Halcyon^  17.02  tons,  and  the  William  WdshingtoUj  18.98,  built,  respect- 
ively, in  1827, 1835,  and  1836,  ranked  next  in  the  order  of  age.  During  the  next  season 
the  Intrepid  left  the  business  to  younger  and  more  speedy  boats,  but  the  Juvenile 
and  Halcyon  remained  in  the  fishery  during  that  season  and  also  in  1892-93. 

For  the  xmrpose  of  exhibiting  the  distribution  of  the  dredging  vessels  and  boats 
the  following  table  is  presented,  showing  the  number  hailing  from  each  county  during 
the  seasons  noted : 

Table  showing  by  counties  thv  number  of  vessels  licensed  during  certain  seasons. 


Localities. 


Somerset 

Wlcomioo 

Dorchester 

Talbot        

Sueen  Anne . . 
ent 

Baltimore 

Anne  Arnndel. 

Calvert 

St.  Mary 

Charles 


Total 


1868-69.  '   1886-87. 


2.38 
12 
46 


1 
1 

240 
20 

•  1 
2 
2 


355 

15 

33 

16 

1 

8 

290 

26 

45 

21 

1 


563 


811 


1888-89. 


444 

16 

38 

0 

1 

11 

298 

25 

.41 

60 


1891-92. 


943 


362 

5 

42 

12 

'   '2' 

221 

26 

40 

58 

2 


770 


F.  C.  B.  1892—16 


242  BULLETIN  OF  THE   UNITED  STATES  FISH   COMMISSION. 

Apparatus  and  metkoiU. — Each  vessel  engaged  iu  dredging  oystera  in  Maryland  is 
provided  witli  two  dredges  and  two  "winders"  or  windlasses  for  hauling  the  same, 
excepting  that  the  very  small  boats  employed  have  only  one  dredge  and  one  windlass. 
The  average  weight  of  the  dredge  is  about  100  pounds,  no  restriction  on  the  8i2e 
having  ever  been  made  in  this  State.  They  range  in  width  &om  2  to  4  feet,  with  trom 
8  to  18  teeth,  the  greater  number  of  theiti  being  3  feet  wide,  with  12  to  14  teeth.  The 
"winders"  are  securely  fastened  to  the  deck  of  the  vessel  about  midship,  one  being 
located  on  each  side.  Opposite  those  and  on  the  gunwales  are  placed  rollers  3  or  4  feet 
in  length  to  facilitate  the  lifting  of  the  dredges.  The  average  valne  of  the  dredges, 
winders,  rollers,  chains,  aud  lines  on  each  vessel  is  about  $100.  The  winders  employed 
on  the  better  class  of  the  vessels  in  the  Chesapeake  are  so  constructed  that  if  the 
dredge  should  (;atch  on  some  obstruction  on  the  bottom  the  drum  is  automatically 
thrown  out  of  gearing  and  the  dredge  rope  allowed  to  run  oat.    - 


The  vessel  Is  controlled  by  the  captain,  who  remains  aft  in  order  to  attend  to  the 
steering  and  manage  the  sails;  the  mate,  when  one  is  carried,  stands  midship  direct- 
ing the  manipulations  of  the  dredges,  which  are  lifted  by  the  winders,  operated  by  the 
common  hands.  The  vessel  is  usually  worked  with  the  wind,  and  may  dredge  length- 
wise or  across  the  reefs.  It  requires  from  one  to  four  weeks  to  obtain  a  load  of  oysters, 
the  catch  averaging  from  20  to  80  bushels  per  day.  Most  of  the  vessels  transport 
their  cat£h  to  market,  but  some  remain  down  the  bay  for  months  and  sell  their  catch 
to  the  "buy"  or  transportation  vessels.  As  they  move  from  reef  to  reef,  accoi-dingto 
the  condilion  aud  abuudance  of  the  oysters,  frequently  from  50  to  200  vessels  may  be 
sighted  at  work  in  a  single  locality.  It  is  reported  that  the  provisions  used  on  the 
vessels  are  much  better  now  than  formerly,  both  in  quantity  and  quality.  The  cost 
for  an  average-size  vessel' is  now  about  $40  for  a  trip  lasting  three  weeks. 

Probably  no  question  of  economic  importance  connected  with  the  fisheries  has  led 
to  more  dispute  or  to  a  wider  difference  of  opinion  among  rival  theorists  and  practical 
fishermen  both  of  America  and  Europe  than  that  relative  to  the  effects  of  dredging  upon 
oyster  beds.  The  use  of  these  implements  beyond  the  productive  powers  of  the  reefs, 
when  no  provision  is  made  for  replacing  breeding  oysters  thereon,  is  injurious;  but  the 
same  istrneof  any  other  form  of  apparatus.     Dredges  may  also  injure  some  of  theoys- 
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ters  by  toariug  tbem  open  or  crushing  them,  but  the  number  thus  destroyed  is  probably 
not  large  on  those  beds  operated  on  year  after  year.  The  oyster-culturists  of  New 
York  and  Connecticut  find  it  to  their  advantage  to  use  dredgeB  many  times  the  weight 
of  those  employed  in  Maryland.  The  use  of  these  implements  merely  to  stir  up  the 
oyster  beds  just  prior  to  tbe  spawning  season,  and  thus  to  some  extent  clean  the  shells 
on  the  bed  for  the  attachment  of  spat,  is  of  much  value.  But  after  the  spawning 
season  the  use  of  heavy  implements  is  certainly  injurious  until  the  shells  of  the  young 
oysters  have  acquired  sufficient  strength  to  resist  being  crushed  by  their  action. 

Men  on  dredging  vessels, — ^The  crew  of  a  dredging  vessel  usually  consists  of  the 
captain,  mate,  cook,  and  from  two  to  nine  common  hands,  according  to  the  size  of 
tlie  craft.  The  captains  are  all  citizens  of  the  State,  and  the  greater  number  of  them 
are  married  and  have  homes  in  Baltimore  or  "down  the  bay."  They  are  usually 
possessed  of  a  little  means  and  have  a  social  standing  in  their  local  communities. 
Many  of  those  residing  in  the  counties  have  farms,  to  which  their  attention  is  devoted 
when  not  afloat.  Others  during  the  close  season  engage  in  the  transportation  of 
wood,  farm  produce,  etc.  Away  from  the  Chesapeake  the  Maryland  dredging  captains 
are  regarded  as  a  reckless  and  lawless  class  of  men.  This  does  these  men  a  great 
injustice;  they  are  as  peacefully  disposed  as  the  generality  of  mankind,  engaged  in  a 
lawful  and  useful  occupation,  and  obei^  the  statutes  as  fully  as  the  oystermen  of  any 
other  State.  But  it  is  not  surprising  that  out  of  800  dredging  captains  there  should 
be  a  few  reckless  and  unprincipled  persons,  for  this  is  generally  the  case  in  every  other 
vocation.  The  mate  or  chief  assistant  is  generally  a  man  younger  than  the  captain, 
from  the  same  locality,  and  usually  expects  within  a  few  years  to  be  in  full  command 
of  an  oyster  vessel. 

As  to  the  remaining  members  of  the  crew,  some  small  vessels  from  the  counties 
obtain  men  from  the  localities  in  which  the  vessels  are  owned  or  in  which  the  captains 
live;  but  the  great  mjyority  of  vessels  employ  an  entirely  different  class  of  men,  who 
are  in  no  sense  baymen  and  to  whom  the  dredging  of  oysters  is  frequently  an  episode 
rather  than  a  pursuit.  They  have  no  peculiar  knowledge  ofthe  business,  being  required 
merely  to  turn  the  winders  that  lift  the  dredges  and  to  cull  the  oysters  after  they  are 
brought  on  deck.  So  great  discredit  has  been  brought  upon  this  branch  cf  labor  that 
none  but  the  most  destitute  persons  can  be  induced  to  do  the  work,  and  in  order  to  man 
some  of  the  vessels  at  times  it  is  necessary  to  resort  to  means  that  strongly  resemble 
impressment  and  violence.  Very  few  of  these  men  have  homes;  they  come  to  Maryland 
at  the  opening  of  the  dredging  season  from  all  parts  of  the  country,  without  money  and 
almost  withont  clothes,  being  driven  to  the  city  to  seek  work  by  reason  of  the  stress  of 
weather.  They  usually  hire  out  by  the  trip,  which  may  last  from  ten  to  forty  days,  at  a 
rate  varying  from  $8  to  $18  and  provisions. 

The  captain  of  the  vessel  does  not  bargain  with  the  men  and  frequently  does  not 
know  of  whom  his  crew  consists  until  he  is  ready  to  proceed  on  the  trip.  There  are 
persons  in  Baltimore  who  make  a  business  of  furnishing  men  for  the  vessels.  They 
have  small  rooms  in  which  are  quartered  the  men  seeking  the  work  or  whom  they 
may  have  induced  to  accept  of  it.  When  these  labor  brokers  receive  an  order  to  ftir- 
nish  a  vessel  with  a  certain  number  of  men,  they  see  that  the  men  are  properly  on 
board,  and  for  this  service  collect  $2  for  each  man  obtained,  this  fee  being  paid  by  the 
captain  and  afterwards  deducted  from  the  compensation  of  the  laborer.  The  laborers 
are  advanced  a  small  sum  of  money,  u.^ually  about  one-fourth  of  the  total  wages,  for 
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the  purchase  of  clothing,  especially  oilskins,  and  such  other  things  as  they  may  desire. 
Less  than  12  per  cent  of  these  common  hands  are  natives  of  Maryland,  and  many 
are  unable  to  speak  the  English  language.  From  the  statements  given  by  each  man 
at  the  offices  of  the  shipping  commissioners  in  Baltimore,  in  1892,  I  have  learned  the 
nativity  of  2.438  of  them,  this  being  exhibited  in  the  following  tabular  statement: 

Nativity  of  common  hands  on  Maryland  dredging  vrssels  in  1^92. 

Foreipii  rouiitrloH. 


United  States. 


No.  of 
men. 


Maryland 

PenuHvlvania 

New  York 

Virginia 

Maasaohusetts 

Now  Jersey 

Connecticut 

niinois 

District  of  Columbia. 

Ohio  

Georgia 

Delaware  

Michigan  

Rhode  Island 

California 

Wisconsin   

Alabama 

Maine 

Kentucky 

North  Carolina 

New  Hampshire 

Texas  

Vermont 

South  Carolina...'... 

Tennessee 

Colorado 

West  Virginia 


......  I 


292 

267 

226 

89 

66 

42 

34 

23 

14 

.  13 

10 

8 

7 

6 

5 

5 

5 

4 

4 

3 

3 

o 

•4 

1 
1 
1 
1 
1 


Total,  United  States 1,148 


No.  of 
men. 


Germany 

Ireland 

England  

Poland 

Russia 

Scotland 

Austria 

British  Provincf*s 

Sweden 

France 

Switzerland 

Denmark 

Spain 

Norway 

AfHcA 

Italy 

Portugal 

Holland 

Wales 

"At  sea" 


Total,  foreign  countries. 


461 

427 

112 

62 

46 

45 

36 

18 

17 

15 

14 

11 

8 

8 

5 

3 

2 

2 

2 

1 


1,295 


While  this  does  not  exhibit  the  total  number  of  men  shipped  during  that  season, 
yet  the  total  proportionate  representation  from  the  various  States  and  countries  does 
not  materially  differ  from  that  here  presented.  The  fact  is  here  disclosed  that  less 
than  one-half  of  these  men  are  natives  of  the  United  States  and  less  than  12  per 
cent  are  natives  of  Maryland,  each  of  two  foreign  countries  supplying  many  more 
men  than  that  State. 

It  should  be  observed  that  while  it  required  only  1,964  persons  to  man  the  221 
vessels  hailing  from  Baltimore  city  in  1891-92,  yet  the  number  of  men  shipped  on 
those  vessels  during  that  season  was  much  greater.  This  is  due  to  the  fact  that  many 
men  made  only  one  trip  and  others  but  two  or  three. 

Prior  to  going  on  a  trip  these  men  are  required  to  sign  articles  of  agreement  before 
certain  officers,  and  from  these  papers  it  has  been  learned  that  out  of  a  total  of  992 
men  shipped  during  one  month  in  J  892  only  413,  or  43  per  cent,  were  able  to  write 
their  names.  Of  those  born  in  America  only  25  per  cent  were  able  to  write,  and  of 
the  foreign-born  65  per  cent  were  similarly  situated.  The  reason  for  the  proportion 
of  illiterate  men  being  so  much  greater  among  Americans  than  among  those  of  foreign 
birth  is  that  many  immigrants  of  fair  education  readily  accept  of  this  labor,  while  as 
a  rule  only  the  most  destitute  Americans  resort  to  it.  During  the  same  season  one 
vessel  was  manned  by  a  crew  of  9  men,  representing  6  nationalities,  and  not  one  of 
the  persons  on  board,  including  the  captaiu,  was  born  in  America,  only  3  were  able 
to  converse  in  English,  and  not  one  was  able  to  read  or  write  in  any  language.  This, 
however,  was  very  exceptional. 
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The  following  data,  furnished  by  Surgeon-General  Wymau  of  the  U.  S.  Marine 
Hospital  Service,  showing  the  nature  and  extent  of  the  accidents  to  which  these  men 
are  subjected,  are  here  presented.  In  estimating  the  value  of  these  figures  it  should 
be  remembered  that  Baltimore  is  but  one, of  many  ports  of  relief  for  Chesapeake 
Bay,  and  that  if  records  were  obtained  from  Crisfield,  Cambridge,  Oxford,  Annapohs, 
Washington,  and  other  points,  the  figures  would  be  much  larger.  Only  surgical  cases 
are  included  in  the  list,  no  computation  having  been  made  of  the  number  of  cases  of 
pneumonia,  pleurisy,  and  rheumatism  brought  into  hospital  from  the  oyster  vessels. 

Summary  of  surgUidl  cases  from  oyster  vessels  treated  in  hospital  by  the  U,  S.  Marine  Hospital  Servioe  at 

Baltimore,  Md.,  in  winters  of  1S8S-SS  and  of  1883-^4, 


Character  of  ii^juries. 


No.  of 
oases. 


Fractures  caused  by  crank  handles  of  winders 

foreign  bodies 

falls  on  slippery  decks,  eto 

Dislocation  oaoaed  by  crank  handle 

Froaen  extremities 

'* Oyster-shell  hands" 

Wounds  contused  and  lacerated  caused  by  falls 

foreign  bodies 
crank  handles 


Total  fractures,  41  cases  with  72  broken  bones.  Total  snr^^ical  cases  treated  in  hospital, 
193.  In  addition  to  the  foregoing  a  large  number  of  cases  were  treated  at  the  dispensary 
without  being  sent  to  hospital. 

The  "  oyster-shell  hand  "  is  a  severe  inflammation  caused  by  wound  and  poisoning  from 
the  oyster  shells.  The  hand  appears  as  if  affected  by  a  hnge  felon,  and  deep  and  free 
lancing  is  neoessary  in  its  treatment.  The  tendons  ana  bones  are  often  exposed  and  loss 
of  one  or  more  fingers  sometimes  results. 

Much  has  been  said  about  the  brutality  of  the  dredging  captains  and  the  severe 
treatment  to  which  they  subject  their  crews.  But  the  captains  are  not  wholly  respon- 
sible for  the  sufferings  of  these  men;  as  a  rule  they,  as  most  other  employers  of  labor, 
are  humane  and  considerate  of  those  in  their  service.  Proof  of  this  is  found  in  the 
fact  that  when  the  men  get  in  trouble  on  shore  they  frequently  send  to  the  captain  of 
a  vessel  for  relief,  and  some  men  return  year  after  year  to  seek  employment  on  the 
vessels.  Wliile  in  the  aggregate  the  number  of  cases  of  harsh  treatment  may  seem 
large,  yet  such  is  not  the  case  when  consideration  is  taken  of  the  number  of  men 
employed  and  their  entire  unsuitability  for  the  work.  They  are  so  unaccustomed  to 
discipline  that  the  exercise  of  that  authority  necessary  on  board  of  a  vessel  unavoid- 
ably produces  some  unpleasantness  between  the  ca])tain  and  the  men.  The  very 
nature  of  the  occupation,  working  upon  slippery  decks  in  freezing  weather,  together 
with  the  uuskiUed  ability  of  these  men,  results  in  much  suffering,  for  which  the  cap- 
tain is  in  no  sense  blamable  and  for  which,  because  of  the  financial  interests  involved 
if  nothing  else,  his  regret  is  second  only  to  that  of  the  unfortunate  member  of  his 
crew.  And  when  one  investigates  the  life  of  these  men  when  on  shore  and  compares 
it  with  that  led  while  on  a  dredging  trip  the  natural  inference  is  that  in  many 
instances  the  latter  is  the  more  comfort^able,  and  that  not  infrequently  the  men  are 
better  off  when  on  the  bay  than  they  are  in  the  city. 

The  vessel-owners  recognize  the  injury  that  the  employment  of  this  class  of  labor 
is  doing  to  the  reputation  of  their  business  and  they  would  gladly  welcome  a  change 
in  the  grade  of  men  they  employ.  The  payment  of  higher  wages  would  of  course 
secure  better  men,  but  the  present  profits  of  the  fishery  and  the  active  comx)etition 
with  one  another,  which  have  produced  this  condition,  will  not  admit  of  a  few  paying 
higher  wages  without  concerted  action,  and  that  seems  impracticable.    Many  methods 
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of  State  regulations  for  effecting  the  desired  result  have  been  suggested,  few  of  which 
have  been  considered  of  sufficient  practical  value  for  adoption. 

The  most  noticeable  effort  to  improve  the  condition  of  these  men  was  made  by  act 
of  1888  (ch.  513),  which  provides  for  the  appointment  by  the  governor  of  a  number  of 
<<  shipping  commissioners''  in  Baltimore  and  the  large  ports  down  the  bay^  whose  duty 
it  is  to  supervise  the  engaging  of  employes  on  vessels  measuring  over  10  tons,  except 
such  men  as  work  on  shares  and  residents  of  the  county  where  the  crew  is  shipped, 
the  word  '^county"  not  applying  to  Baltimore  City.  These  men  are  requirecl  to  super- 
intend both  the  engagement  and  discharge  of  the  laborers,  drawing  up  the  contracts 
and  seeing  that  they  are  fully  complied  with,  receiving  therefor  a  fee  of  50  cent<8  for 
each  man  shipped  and  25  cents  for  each  man  discharged,  one-half  of  these  fees  being 
deducted  from  the  wages  of  the  laborer  and  the  remaining  half  being  paid  by  the 
captain. 

Financial  results, — ^The  profitableness  of  the  dredging  industry  varies  much  from 
year  te  year,  according  te  the  prices  of  oysters  and  their  abundance  on  the  beds  to 
which  this  branch  of  the  fishery  is  confined.  In  general  it  is  not  so  profitable  now  as 
it  was  twenty  years  ago.  On  account  of  the  large  number  of  vessels  engaged  the 
marketable  oysters  are  mostly  secured  during  the  first  few  mouths  of  the  season,  and 
the  vessels  do  not  find  it  profitable  te  work  as  late  in  the  year  as  they  formerly  did,  a 
large  number  of  them  during  the  last  few  seasons  leaving  this  branch  of  the  business 
about  Christmas. 

The  length  of  time  now  required  te  obtain  a  cargo  is  also  greater  than  formerly, 
this  now  being  fifteen  to  twenty-five  days,  whereas  eighteen  and  twenty  years  ago  a 
cargo  could  usually  be  secured  in  a  week  or  ten  days.  This,  of  course,  reduces  the 
profite  very  materially,  and  the  books  of  the  vessel-owners  indicate  that  after  paying 
all  expenses,  including  wear  and  tear  on  the  vessels,  the  profits  are  not  very  great,  and 
vessel  property  of  this  clas&  is  now  comparatively  cheap  in  the  Chesapeake. 

If  the  vessel  be  not  owned  by  the  captain,  the  latter,  with  very  few  exceptions, 
runs  it  on  shares,  the  arrangem^it  being  sometimes  as  follows:  Out  of  the  bill  of  sale 
are  paid  the  wages,  food  bill,  expenses  of  sale  of  oysters,  ete.,  and  from  what  is  left 
the  captein  receives  40  per  cent  and  the  vessel-owner  00  per  cent.  A  more  frequent 
method  is  for  the  owner  of  the  vessel  to  receive  one-third  of  the  value  of  the  cateh 
and  the  captain  to  take  the  balance  and  pay  all  expenses.  Many  other  forms  of 
agreement  exists  These  ordinarily  net  the  captain  from  $35  to  $85  per  month, 
according  to  the  abundance  and  prices  of  oysters. 

The  mate  and  the  cook  ship  on  wages,  varying  from  $15  to  $25  per  month,  with 
board.  *  The  common  hands  are  usually  paid  by  the  trip  at  rates  varying  from  $8  to 
$18,  according  to  the  abundance  of  employes  and  the  ability  of  the  men  secured. 
The  number  of  men  available  for  this  work  appears  to  be  smaller  each  year,  and  as  a 
consequence  the  wages  are  increasing  somewhat.  In  1890-91  the  average  per  trip 
was  $1^.69,  and  in  1891-92  it  was  $14.43,  these  figures  representing  the  condition  for 
the  fleet.  The  better  class  of  common  hands  ship  by  the  month,  at  rates  varying  from 
$12  to  $25,  but  the  number  of  such  men  is  small.  On  a  few  vessels  from  the  counties 
the  laborers  work  on  shares,  the  agreements  usuaUy  being  as  follows :  The  provision 
bill,  commission  sellers'  charges,  and  similar  expenses  are  first  paid,  then  the  owner 
of  the  vessel  receives  one-third  of  the  balance  and  the  captain  receives  a  bonus  of  $15 
to  $25,  after  which  the  captein  and  members  of  the  crew  share  alike. 
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SCRAPING. 

Historical  notes. — ^The  expression  *' scraping''  is  here  applied  to  the  taking  or 
catching  of  oysters  by  means  of  a  scrape  or  dredge  within  the  waters  of  a  county, 
"dredging"  being  applied  to  the  same  form  of  fishery  when  prosecuted  in  the  "State 
waters."  It  is  termed  scraping  from  the  fact  that  the  vessels  used  are  generally  much 
smaller  than  tliose  employed  in  the  "  State  waters,"  and  consequently  must  employ 
lighter  dredges,  which  are  known  as  scrapes.  This  branch  of  the  oyster  industry  is 
prosecuted  only  in  certain  portions  of  three  counties  of  the  State,  viz,  Somerset, 
Dorchester,  and  Talbot.  It  originated  in  Somerset  in  1854,  eleven  years  before  dredg- 
ing was  authorized  in  "  State  waters."  Sixteen  years  later  the  use  of  scrapes  was 
authorized  on  the  southern  shore  of  Dorchester  County,  and  in  1874  on  the  northern 
shore  of  that  county  and  in  portions  of  Talbot. 

The  regulations  permitting  the  use  of  scrapes  in  Somerset  (L.  1854,  ch.  4)  author- 
ized any  citizen  of  that  county,  after  obtaining  a  license  therefor,  to  use  a  vessel  owned 
in  the  county  to  "catch  oysters  with  a  scrape  or  drag  in  any  of  the  waters  of  said 
county,  not  parcel  of  any  creek  or  river,  not  within  200  yards  distance  from  the  shore, 
and  in  waters  not  less  than  21  feet  deep."  The  license,  which  was  issued  by  the  clerk 
of  the  circuit  court,  was  operative  for  one  year  without  close  season,  and  cost  (15  for 
each  vessel,  all  moneys  arising  therefrom  being  i^aid  into  the  school  frind  of  the  county, 
excepting  50  cents  for  each  license,  which  went  to  the  issuing  clerk  as  his  fee.  As  a 
large  portion  of  Tangier  Sound  is  situated  within  the  limits  of  Somerset,  this  act 
opened  to  the  use  of  the  scrapemen  a  large  area  of  very  valuable  oyster-ground. 

By  the  act  of  1867  (ch.  129)  the  restriction  against  scraping  in  Somerset  within 
less  than  200  yards  of  the  shore  and  in  waters  less  than  21  feet  deep  was  removed,  and 
the  license  fee  was  reduced  from  $15  to  $10.  But  this  act  also  required  that  before 
receiving  a  license  to  scrape  oysters  the  applicant  should  obtain  from  the  comptroller 
of  the  State  treasury  a  dredging  license,  in  accordance  with  the  general  license  law  of 
the  State,  which  had  then  been  in  force  for  two  years,  and  it  was  made  unlawful  for 
anyone  to  scrape  for  oysters  in  any  creek,  cove,  or  inlet,  or  during  the  period  in  which 
dredging  was  interdicted  in  the  bay,  viz,  June  1-September  1. 

Prior  to  1877  the  oystermen  of  Somerset  enjoyed  the  privilege  of  scraping  in  a 
large  portion  of  Pocomoke  Sound,  but  after  the  award  of  the  boundary  commission  of 
that  year  their  operations  were  confined  to  the  Maryland  side  of  the  new  line,  giving 
them  only  23  square  miles  of  area  on  the  Pocomoke  side  of  the  county.  In  1880  (ch. 
445)  the  use  of  scrapes  in  this  portion  of  the  Pocomoke  Sound  was  prohibited. 

In  1884  the  annual  rate  required  to  be  paid  for  scraping  licenses  in  this  county 
was  changed  from  $10  each  vessel  to  $2  per  ton  of  measurement,  and  it  was  further 
required  that  only  such  vessels  as  measured  over  10  tons  should  obtain  a  State  license 
before  being  licensed  to  use  scrapes.  In  1886  (ch.  489)  the  scraping  license  fee  was 
reduced  to  $1  per  ton  and  in  the  same  year  the  close  time  was  changed  to  April  1- 
September  30. 

By  act  of  1890  (ch.  629)  the  general  assembly  authorized  an  election  to  be  held 
on  May  13  of  that  year,  in  certain  districts  of  Somerset,  to  decide  whether  to  prohibit 
scraping  in  the  waters  of  that  county.  The  vote  was  favorable  to  the  interdiction,  but 
the  courts  decided  that  the  procedure  was  irregular. 

The  scraping  law  operative  on  the  southern  shore  of  Dorchester  County  originated 
in  1870  (ch.  129),  sixteen  years  after  the  privilege  was  first  enjoyed  in  Somerset  County. 
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Thin  law  required  the  clerk  of  the  circuit  court  of  Dorchester  to  issue  licenses  to  boats 
and  vessels  owned  by  citizens  of  that  county,  aathorizing  them  to  use  scrapes  in 
certain  waters  on  the  southern  shore  thereof  between  October  1  and  April  30  in  each 
year.  It  was  required  that  the  licensed  boat  should  not  exceed  5  tons  measurement, 
and  the  license  fees  were  established  as  follows:  For  every  boat  measuring  less  than 
20  feet  in  length  the  sum  of  $5^  from  20  to  25  feet,  the  sum  of  $8;  from  25  to  30  feet, 
$10,  and  all  over  30  feet  in  length  the  sum  of  $20,  the  revenue  derived  therefrom  being 
paid  into  the  State  treasury.  In  1872  (ch.  181)  it  was  required  that  the  license  fees 
thereafter  should  be  paid  into  the  treasury  of  the  county  school  fund. 

In  1874  (ch.  214)  the  scraping  law  for  southern  Dorchester  was  modified,  the 
principal  changes  being  in  raising  the  limit  of  measurement  of  the  craft  employed 
from  5  to  10  tons,  changing  the  license  fee  to  $3  per  ton,  and  in  not  permitting  scraping 
within  200  yards  of  the  shore,  nor  from  May  1  to  September  14.  But  in  1878  the 
license  fee  was  reduced  to  $2  per  ton,  and  soon  thereafter  all  boats  measuring  under 
6  tons  were  required  to  pay  a  fee  of  $8  each,  without  regard  to  their  actual  measure- 
ment. In  1882  (ch.  327)  the  close  time  for  scraping  in  these  waters  was  changed  from 
May  1-September  14  to  April  1-September  30,  and  in  1892  (ch.  278)  it  was  again 
changed  to  March  1-September  30. 

The  law  authorizing  scraping  within  certain  limits  of  Talbot  County,  and  which 
is  common  to  that  county  and  the  northern  shore  of  Dorchester  County,  originated  in 
an  act  of  1874  (ch.  437)  authorizing  any  twelve-month  resident  of  either  county  to 
obtain  a  license  permitting  him  to  catch  oysters  from  September  15  to  April  30,  by 
means  of  scrapes,  in  certain  waters  of  those  two  counties.  The  license  was  obtainable 
from  the  clerk  of  the  circuit  court  for  the  county  of  which  the  applicant  was  a  resi- 
dent, and  no  provision  was  made  for  licensing  vessels  measuring  over  10  tons.  The 
fee  was  placed  at  $3  per  ton,  the  revenue  derived  therefrom  being  devoted  to  the 
school  fund  of  the  coun^ty  in  which  the  license  was  issued.  In  1876  (ch.  405)  the 
scraping  season  was  changed  to  September  15-May  31,  and  in  1878  (ch.  359)  the  license 
fee  was  reduced  to  $2  per  ton.  By  act  of  1884  (ch.  468)  all  boats  measuring  less  than 
5  tons  were  required  to  pay  $8  license  fee,  without  reference  to  their  actual  measure- 
ment, and  the  scraping  season  in  the  waters  referred  to  was  changed  to  October  1- 
March  31,  it  being  again  changed  in  1892  (ch.  278)  to  October  1-March  1. 

The  following  statement  exhibits  in  a  condensed  form  the  close  seasons  that  have 
been  operative  in  scraping  in  each  of  the  three  counties  in  which  this  form  of  fishery 
is  authorized : 


Somerset. 


7earf». 


Close  seasouB. 


1854-66 1 

1867-85! !...'..   June  1-Sept    1 
1886-93 1  Apr.  l-Sept.SO 


Dorchester,  southern  shore. 


Years. 


Close  seasons. 


1870-73 May  1-Sept  30 

1874-81 May  1-Sept  16 

1882-91 Apr.  1-Sept  30 

1892-93 Mai:,l-0ct  30 


Dorchester,  northern  shore, 
and  Talbot. 


Years. 


1874-76 
1876-83 
1884-91 
1892-93 


Close  seasons. 


21akj  1-Sept.  14 
Jnne  1-Sept.  14 
Apr.  1-Sept.  80 
M:ar.  I-Sept.30 


The  following  table  shows,  so  far  as  practicable,  the  number  of  scraping  licenses 
issued  in  each  county  since  the  origin  of  this  branch  of  the  fishery.    Much  search 
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has  been  made  to  find  the  record  for  Somerset  from  1854  to  1869,  biit  without  success. 
With  this  exception,  the  list  is  complete: 

Table  showing  number  of  scraping  licenses  issued  in  Maryland. 


Season. 


186^-70 
1870-71 
1871-72 
1872-73 
1878-74 
1874-76 
l«75-7tf 
1876-77 
1877-78 
1878-79 
187»-80 
1880^1 


Somer- 
set. 

Dor- 
chester. 

Talbot. 

Total. 

283 
484 

283 
350 

125 

453 

130 

583 

276 

132 

408 

224 

106 

330 

322 

140 

50 

5S0 

209 

180 

40 

429 

165 

142 

47 

354 

SO 

142 

27 

228 

151 

157 

34 

342 

57 

134 

20 

220 

202 

148 

30 

470 

Season. 


1881-82 
1882-83 
188a-84 
1884-86 
1885-86 
1886-87 
1887-88 
1888-«0 
1880^90 
1890-01 
1801-02 
1802-08 


Somer- 
set. 


173 
278 
262 
460 
370 
428 
337 
262 
356 
632 
640 
647 


Dor- 
chester. 


153 
177 
218 
310 
402 
334 
373 
438 
602 
550 
582 
488 


Talbot. 

Total. 

83 

409 

64 

519 

64 

544 

100 

879 

125 

897 

93 

855 

85 

795 

85 

780 

105 

063 

116 

1,298 

78 

1,300 

102 

1,232 

Owing  to  a  defect  in  the  law  operative  at  that  time,  a  number  of  Somerset  scrape- 
men  from  1877  to  1880  engaged  in  this  fishery  without  a  license,  and  while  the  fore- 
going figures  embrace  all  the  licensed  boats  and  vessels,  it  does  not  for  those  years 
include  all  that  engaged  in.  scraping.  The  defect  was  remedied  in  1880,  and  since 
then  there  has  been  little,  if  any,  difference  between  the  number  of  boats  licensed 
and  the  number  actually  at  work. 

The  following  table  exhibits,  by  counties,  the  amount  of  fees  paid  for  scraping 
licenses  during  each  of  the  last  five  seasons: 

License  fees  paid  for  scraping  from  1889  to  189S* 


Seasons. 


188»-80 
1880-00 
1800-01 
1801-02 
18024» 


Somerset. 


Dorchester. 


Total 

Annual  average 


$1,807.  31 

$5,222.52 

2,510.83 

6,211.26 

6. 786. 20 

6,584.75 

4,463.01 

7, 037. 00 

5,205.22 

6, 468. 30 

20, 802. 57 

32,423.83 

4, 160. 51 

6,484.76 

Talbot. 


$1,344.46 
1,688.34 
1,806.00 
1,267.92 
1,660.22 


$8,374.20 
10,440.43 
15,176.05 
13, 667. 03 
13,333.74 


7,  766. 04 
1,653.39 


60,003.34 
12, 198. 67 


OraundSj  areaj  etc. — ^The  total  water  area  of  the  counties  in  which  scraping  is 
authorized  is  510  square  miles,  and  the  area  used  by  the  scrapemen  277,  of  which  the 
area  more  or  less  covered  with  natural  oyster-ground  approximates  80  square  miles. 
The  following  tabular  statement  exhibits  these  data  for  each  of  the  three  counties : 


Ooontiea. 

Water  area. 

Scrapinj^ 
area. 

Sif.  milef. 
112 
118 
47     ' 

Reefs  in 

scraping 

area. 

Sonsemet.  ............................. 

8q.  mile*. 
183 
207 
120 

So.  miU». 
39 
26 
15 

Dorchester, 

Talbot 

1           Total 

510 

277 

80 

The  depth  of  water  over  these  reefs  averages  about  32  feet,  although  in  isolated 
places  it  may  attain  100  feet.  The  general  condition  of  the  reefs  in  the  three  estuaries  in 
which  this  fishery  is  prosecuted,  viz,  Tangier  Sound,  Ghoptank  Biver,  and  Eastern  Bay, 
has  already  been  noted  (see  pp.  220-226).    During  the  la«t  five  seasons  the  scraping 
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areas  have  been  in  much  better  condition  than  the  dredging-grounds,  this  being  par- 
ticularly true  of  the  Ohoptank  Eiver,  and  they  are  naturally  more  productive  than 
the  tonging  areas.  During  the  last  eight  years  no  branch  of  the  oyster  fishery  has 
been  more  prosperous  than  this,  and  its  extent  during  the  last  four  seasons  has  been 
far  greater  than  ever  before.  The  average  annual  product  of  all  the  scraping-grounds 
of  the  State  during  the  last  five  seasons  has  been  about  3,250,000  busheds,  an  average 
of  40,625  bushels  to  the  square  mile.  Of  this  amount  about  500,000  or  more  bushels 
annually  have  been  obtained  by  dredging  vessels  working  at  the  time  under  scraping 
licenses. 

Boats  and  vessels. — The  boats  and  vessels  employed  in  scraping  number  about 
1,250,  all  of  which  are  propelled  by  means  of  sail.  They  comprise  the  various  types 
utilized  in  the  tonging  and  dredging  branches  of  the  oyster  fishery.  As  a  general 
thing  they  are  larger  than  those  used  in  tonging  and  smaller  than  those  engaged  in 
dredging.    The  total  value  of  those  in  use  in  1892-93  approximated  $650,000. 

In  Talbot  and  Dorchester  counties  no  vessels  measuring  oyer  10  tons  are  permitted 
to  engage  in  this  branch  of  the  oyster  industry,  while  in  Somerset  no  restrictions  are 
placed  upon  the  size  of  the  vessels  employed,  and  nearly  one-fifth  are  over  10  tons 
measurement.  The  average  size  of  the  craft  in  the  two  former  counties  is  about  7 
tons,  and  in  Somerset  it  is  8.07  tons.  The  number  of  vessels  engaged  in  scraping  in 
this  county  in  1892-93  and  measuring  over  10  tons  was  119,  the  tonnage  of  which  was 
2,087,23,  an  average  of  17.53  to  the  vessel;  and  the  number  under  10  tons  was  528,  the 
tonnage  of  which  was  3,117.99,  an  average  of  5.91.  Each  one  of  the  vessels  measuring 
over  10  tons  was  required  to  obtain  license  to  dredge  in  "  State  waters,"  in  addition  to 
their  county  scraping  license,  before  being  authorized  to  scrape  in  the  waters  of  Som- 
erset. The  largest  vessel  engaged  in  this  branch  of  the  fishery  in  that  county  in 
1892-93  was  the  Edna  Harl,  which  measured  40.76  tons. 

The  limit  on  the  size  of  the  vessels  permitted  to  scrape  in  Dorchester  and  Talbot 
counties  has  had  a  peculiar  effect  on  the  size  and  model  of  those  employed,  thedimen. 
sions,  which  largely  increase  the  tonnage  of  the  vessel  under  the  present  form  of 
measurement,  as  depth  and  breadth,  being  reduced  as  much  as  practicable.  And  it 
is  stated  that  resort  is  also  had  to  ^^ dunnage"  and  other  methods  for  reducing  the 
measurement  within  the  legal  limit,  and  that  vessels  are  employed  in  those  counties 
which  if  built  upon  ordinary  lines  and  models  would  measure  12  or  even  15  tons. 

The  same  complaint  with  respect  to  ''dunnage,"  etc.,  prevails  to  a  certain  extent 
in  Somerset,  for  while  no  limit  is  placed  upon  the  size  of  the  vessels  permitted  to  be 
used  in  that  county,  yet  if  the  vessel  measures  over  10  tons  it  is  required  to  obtain, 
in  addition  to  the  scraping  license,  a  State  dredging  license  at  the  rate  of  $3  per  ton. 
This,  however,  gives  them  also  the  privilege  of  dredging  in  the  "  State  waters,"  which 
is  of  value  when  the  reefs  therein  are  producing  more  abundantly  than  the  county 
reefs.  In  order  to  dredge  in  the  "State  waters"  a  number  of  the  scraping  vessels 
under  10  tons  also  during  certain  seasons  obtain  a  dredging  license.  In  1891-92  the 
numl^er  of  vessels  doing  this  from  Somerset  i;\  as  80,  from  Dorchester  22,  and  from 
Talbot  9.  These,  together  with  the  Somerset  vessels  measuring  over  10  tons,  make  a 
total  of  about  220  of  the  1,250  scraping  boats  and  vessels  employed  also  in  dredging. 

The  scrapemen, — Except  on  the  large  vessels  owned  in  Somerset  County,  the  men 
employed  on  the  boats  and  vessels  engaged  in  the  scraping  branch  of  the  oyster 
fishery  are  (juite  similar  in  characteristics  and  social  standing  to  the  tongmen.  They 
mostly  reside  in  houses  along  the  shores  of  the  waters  where  they  o|>erate.    Some 
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of  them  during  the  close  seasons  engage  also  in  fai*ming  or  in  other  industries  pros- 
ecuted in  their  native  counties,  which  give  opportunity  for  a  few  days'  employment 
at  odd  times.  They  usually  return  to  their  homes  every  night  and  their  boats  do  not 
frequently  leave  the  waters  in  which  they  work,  the  catch  being  dther  delivered  at 
the  adjacent  marketing  houses  or  sold  to  the  transporting  vessels. 

The  men  employed  on  the  large  vessels  firom  Somerset  County  dift'er  in  little 
respect  from  those  engaged  in  dredging,  and  are  subject  to  the  same  regulations  with 
reference  to  employment  as  provided  by  act  of  1888.  ch.  513. 

OYSTER-CULTURE  IN  MARYLAND. 

Historical  notes. — ^The  various  modes  by  which  the  natural  oyster-reefs  in  Mary- 
land are  being  utilized  have  been  discussed,  and  the  attempts  that  have  been  made  to 
utilize  the  barren  areas  now  remain  to  be  described.  Little  in  this  line  has  been  done 
in  Maryland,  and  that  little  has  been  almost  entirely  confined  to  the  bedding  or  plant- 
ing of  small  oysters  on  a  few  restricted  areas  and  with  much  uncertainty  of  harvesting 
a  crop.  Innumerable  efforts  have  been  made  to  enact  a  system  of  regulations  prop- 
erly authorizing  and  encouraging  ostreiculture,  but  these  efforts  have  fallen  far  short 
of  their  aim. 

The  experience  in  Maryland  in  this  respect  has  not  been  peculiar,  for  the  course 
of  ostreiculture  hjis  never  run  smooth.  The  very  first  operations  in  this  line  of  which 
we  have  any  knowledge  met  with  opposition  from  persons  who  considered  them  an 
encroa<!hment  upon  public  customs.  These  operations  were  prosecuted  in  Bome 
about  two  thousand  years  ago,  and  Pliny,  who  wrote  much  concerning  oysters,  makes 
the  following  reference  to  them : 

The  first  pvrson  who  formed  artificial  oyster  beds  {oatrearium  vivoria)  was  Sergius  Orata,  who 
estabUshed  thorn  at  Baite  in  the  time  of  L.  Crassas,  the  orator,  just  before  the  Marsia  war  (cir.  B.  C. 
95).  This  waii  done  by  him,  not  for  the  gratification  of  gastronomy,  but  of  avarice,  as  he  contrived 
to  make  ft  large  income  by  this  exercise  of  his  ingenuity.  *  *  *  He  was  the  first  to  adjudge  the 
preeminence  for  deHcacy  of  flavor  to  the  oysters  of  Lake  Lucrinus,  for  every  kind  of  aquatic  animal 
is  superior  in  one  place  to  what  it  is  in  another.  «  «  ^  xhe  British  shores  had  not  as  yet  sent  their 
supplies  at  the  time  when  Orata  thus  ennobled  the  Lucrine  oysters.  At  a  later  period,  however,  it  was 
thought  worth  while  to  transport  oysters  all  the  way  from  Brundisinm,  at  the  very' extremity  of  Italy ; 
and  in  order  that  there  might  exist  no  rivalry  between  the  two  flavors  a  plan  has  been  recently  hit 
u])on  of  feeding  the  oysters  of  Brnndlsium  in  Lake  Lucrinus,  famished  as  they  must  naturaUy  be  after 
so  long  a  journey.  * 

A  certain  Considius  thought,  however,  that  Orata  was  encroaching  too  much  on 
public  property  in  his  operations  on  the  shores  of  the  lake,  and  the  latter  was  com- 
pelled to  resort  to  the  courts  to  defend  his  created  industry. 

It  is  apparent  that  the  early  legislators  of  Mainland  had  some  conception  of  the 
X>ossibilities  of  extending  the  oyster  industry  by  encouraging  private  enterprise  in 
{danting,  for  the  legislation  on  this  subject  dates  back  to  1830,  this  being  the  third 
State  of  the  Union  to  recognize  private  ownership  in  planted  oysters.  This  recogni- 
tion was  provided  in  an  act  dated  February  16,  1830  (L.  1829-30,  ch.  87). 

This  act,  the  groundwork  of  all  subsequent  legislation  in  Maryland  on  this  sub- 
ject, was  in  substance  as  follows :  Any  citizen  of  the  State  was  authorized  under  cer- 
tain regulations  to  appropriate  in  any  of  the  bays  or  creeks  situated  within  the  county 
of  which  he  was  a  resident  an  area  or  areas,  not  exceeding  1  acre  in  extent,  for  his 
exclusive  use  in  planting  or  growing  oysters  or  other  shellfish,  the  said  location  to 

•  Nat.  Hist.,  vol.  vj,  p.  469,  ed.  Bohn. 
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be  not  an  oyster  bed  and  to  be  dintinctly  defined  by  stakes  or  other  proper  marks,  and 
to  be  described  under  oath,  said  description  to  be  recorded  in  the  oflBLce  of  the  clerk 
of  the  circuit  court  of  the  county.  The  right  to  the  location  ceased  on  the  failnre  of 
the  preemptor  to  each  year  deposit  thereon  '^  sufficient  oysters  or  other  shellfish  to 
preserve  the  growth  of  the  bed."  The  owner  of  lands  bordering  a  creek  not  exceeding 
100  yards  iu  width  was  also  given  exclusive  right  to  use  the  same  for  a  similar  pur- 
])ose;  and  the  unauthorized  removal  of  oysters  from  any  of  these  preempted  areas  was 
declared  a  misdemeanor. 

While  Kew  Jersey  and  Bhode  Island  were  iu  point  of  time  ahead  of  Maryland  in 
authorizing  the  planting  of  oysters,  yet  the  regulations  adopted  by  the  latter  conform 
more  to  the  present  recognition  of  the  needs  of  a  planting  industry. 

The  following  list  of  dates  showing  the  time  of  the  recognition  or  granting  by 
legislative  enactment  in  each  of  the  United  States  of  some  form  of  private  right  in 
planted  oysters  is  of  interest: 


Rank. 


State. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


New  Jersey 

Rhode  Island 

Maryland 

Connecticut 

Massachusetts 

South  Carolina 

Delaware 

Virginia 

Maine 

California 

Georgia 

Miaausippi 

New  York 

Oreron 

Alauama 

Washington 

Texas  

Florida 

North  Carolina 

Louisiana ^ 


Date. 

Reference. 

19SK),  iTiin«»  ft    ,     , 

L.1820. 

L.  1827,  ch.  5. 

L.  1829-aO,  ch.  87. 

L.  1842,  ch.  38. 

Private  L.  1845.  ch.  138. 

L.  1847-48,  ch.  9024. 

L.  1849.  ch.  414. 

L.  1848-49,  ch.  125. 

L.  1849,  ch.  142. 

L.  1851-52,  ch.  117. 

L.  1855-66,  ch.  8. 

L.  1856^7,  ch.95. 

L.  1^59,  ch.  468. 

L,  1862. 

L.  1871-72,  ch.  28. 

L.  1873. 

L.  1879,  ch.  28. 

L.  1  »1,  ch.  3615. 

L.  1883,  ch.  832, 

L.  1886,  ch.  106. 

1827,  October 

1830,  February  16 

1842.  June  10 

1845,  March  17 

1847,  December  17 

1849,  February  28 

1849,  March  16 

1849,  August  15 

1852.  April  28 

1858,  February  18  .... 
1856,  March  11 

1859,  April  18 

1862,  September  27.... 

1872,  February  28 

1873,  November  5' 

1879.  March  8 

1881.  January  29 

1883.  March  9 

1886.  July  8 

There  are  of&cial  records  in  many  of  the  Maryland  counties,  and  particularly  in 
Somerset,  indicating  that  some  of  the  rcHidents  immediately  availed  themselves  of  the 
privilege  of  preempting  planting-grounds,  but  no  data  exist  to  show  that  the  planting 
attained  any  commercial  extent. 

In  1842  (L.  1841-42,  ch.  270)  further  provision  was  made  for  oyster-planting  in 
this  State,  and  citizens  owning  lands  lying  on  any  navigable  waters,  the  lines  of  which 
included  any  cove  or  portion  of  such  waters  not  navigable  by  licensed  vessels,  were 
given  absolute  right  to  all  deposits  of  oysters  or  other  shellfish  that  might  be  made 
by  them  thereon,  and  by  act  of  1846  the  provisions  of  this  law  were  extended  so  as  \o 
cover  navigable  waters  similarly  situated. 

In  1843  (L.  1842-43,  ch.  4)  an  act  local  to  Worcester  County  was  passed  authorizing 
any  resident  of  that  county  to  preempt  2  acres  of  ground  in  Parker  Bay,  situated 
within  the  limits  of  Worcester  County,  and  after  having  said  area  properly  surveyed 
and  the  notice  of  preemption  recorded  among  the  county  records,  to  hold  the  same 
for  planting  oysters  or  other  shellfish  for  a  period  of  five  years  fi*om  the  date  of  the 
act;  and  per^ns  unlawfully  removing  oysters  ftom  such  prei'^mpted  areas  were  guilty 
of  theft.  But  in  1845  (L.  1844-45,  ch.  163)  the  foregoing  act  was  repealed  and  in  1846 
(L.  1845-46,  ch.  40)  an  enactment  was  j^assed  identical  to  the  one  of  1843,  except  that 
the  limit  of  preemption  wa.s  fixed  at  one  acre  inHt4Uid  of  two. 
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The  act  of  1865  (ch.  16 L),  by  which  was  adopted  the  oyster-license  system,  affected 
to  some  extent  the  planting  regtdations  by  increasing  the  limit  of  preemption  to  5 
acres,  bnt  it  required  the  preemptor  to  be  a  resident  land-owner.  Thus  each  of  the 
three  provisions  authorizing  persons  to  plant  oysters  required  the  preemptor  to  be 
the  owner  of  lands  on  the  foreshores.  But  in  1867  the  provision  authorizing  the  pre- 
emption of  5-acre  lots  was  extended  (taking  effect  January  1, 1868)  to  any  citizen 
without  reference  to  his  ownership  of  lands  bordering  the  water. 

As  the  regulations  expressly  forbade  the  preemption  of  natural  reefs,  many  loca- 
tions after  being  planted  on  at  much  expense  were,  even  after  a  lapse  of  two  or  three 
years,  claimed  by  the  oystermen  to  be  natural  beds,  and  were  thereupon  thrown  open 
for  the  use  of  the  public.  This  resulted  in  some  hardships  and  in  much  ill-feeling 
between  the  planters  and  the  neighboring  oystermen.  In  order  to  remedy  this  the 
general  assembly  provided  in  1874  (ch.  181)  that  six  months'  peaceable  and  legal 
X>ossession  should  constitute  a  good  and  sufficient  title  to  the  ground  so  far  as  was 
authorized  by  previous  enactments,  even  though  such  location  should  be  a  natural 
reef,  and  in  1884  peaceable  possession  for  twelve  months  was  required. 

By  act  of  1876  (ch.  277)  an  exception  was  made  to  the  general  planting  law  and 
each  citizen  of  Worcester  County  was  authorized  to  preempt  of  the  barren  grounds 
within  the  waters  of  that  county  an  area  not  exceeding  5  acres  for  oyster-planting 
purposes,  and  to  hold  the  location  by  keeping  it  plainly  marked  with  bushes,  stakes, 
or  buoys,  without  being  required  to  record  a  description  thereof. 

The  aet  of  1890  (ch.  269)  provided  an  elaborate  planting  law  for  Somerset  County, 
in  which  the  appointment  was  authorized  of  a  body  to  be  known  as  ^^  oyster  commis- 
sioners," who  should,  when  requested  so  to  do,  examine  and  determiS^  whether  a 
desired  location  is  a  natural  oyster-reef.  Further  provision  was  made  in  reference  to 
fees  to  be  paid,  transfer  of  title,  etc.,  also  the  following:  <^It  shall  not  be  lawful  for 
any  person  or  persons  to  locate  or  appropriate  any  water  or  bottom  thereunder  for 
the  purposes  set  forth  in  this  act,  where  the  said  bottoms  are  grassy  or  suitable  for 
the  catching  of  crabs."  But  this  entire  act  was  rex)ealed  at  the  next  session  of  the 
general  assembly  (L.  1892,  ch.  662)  and  the  general  planting  law  was  reestablished  in 
that  county. 

It  was  provided  by  act  of  1888  (ch.  505)  that  in  case  of  the  death  of  the  pre- 
emptor of  a  lot  his  executors  or  administrators  should  have  exclusive  use  of  the  loca- 
tion for  three  years.  Prior  to  that  enactment  the  lot  and  the  oysters  thereon  reverted 
to  the  public  immediately  on  the  death  of  the  owner,  so  far  as  the  law  was  concerned, 
but  in  practice  more  liberality  prevailed.  A  regulation  local  to  Kent  and  Queen  Anne 
counties  was  enacted  in  1890  (ch.  333)  permitting  a  preemptor  in  case  of  insolvency  to 
assign  his  lot  for  a  period  of  three  years.  Except  under  one  of  ^hese  two  provisions  no 
authority  at  present  exists  for  a  transfer  of  title  to  an  oyster-planting  lot  in  Maryland. 

From  a  perusal  of  the  foregoing  it  is  observed  that  the  only  changes  of  material 
value  made  in  the  planting  regulations  of  this  State  since  the  original  enactment  of 
sixty-three  years  ago  is  an  extension  of  the  preemption  limit  from  1  to  5  acres. 

Except  in  Worcester  County,  in  which  the  previously  mentioned  local  enactment 
of  1876  is  in  force,  the  oyster-planting  law  now  operative  in  Maryland  is  as  follows ; 

The  owner  of  any  land  bordering  on  any  of  the  navigable  waters  of  this  State,  the  lines  of 
which  extend  into  and  are  covered  by  said  waters,  shall  have  the  exclasive  privilege  of  using  the  same 
for  protecting,  sowing,  bedding,  or  depositing  oysters  or  other  shcHtish  within  the  lines  of  his  own 
land;  and  any  owner  of  land  lying  and  bordering  npon  any  of  the  waters  of  this  State  shall  have 
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power  to  locate  and  appropriate  in  any  of  the  waters  adjoining  his  lands  one  lot  of  5  acres  for  the 
purpOHe  of  protecting,  preserving,  depositing,  hedding,  or  sowing  oysters  or  other  shellfish ;  any  male 
citizen  of  full  age  of  this  State  shall  have  power  to  locate  and  appropriate  and  hold  one  lot  of  5 
acres,  and  no  more,  in  any  waters  in  this  State  not  located  or  appropriated :  Provided,  Thirty  days' 
notice,  in  writing,  shall  he  given  the  owner  or  occupant  of  land  bordering  on  said  waters  proposed  to 
be  located,  that  the  owner  or  occupant  may  have  priority  of  claim ;  and  if  such  owner  or  occupant 
shall  fail  to  locate  or  appropriate  the  water  mentioned  in  8aid*notice  within  thirty  days  after  receiv- 
ing the  same,  then  ft  shall  be  open  and  free  to  anyone,  under  the  provisions  of  this  section :  Provided, 
also,  That  the  said  location  or  appropriation  shall  be  described  by  stakes,  bushes,  and  with  the  name 
of  the  owner  on  a  board  fastened  to  a  pole  or  stake  on  or  within  the  appropriated  oyster  land,  or  by 
other  proper  and  visible  metes  and  bounds,  which  description  shall  be  reduced  to  writing,  under  the 
oath  of  some  ooiupetent  surveyor,  and  recorded  at  the  expense  of  the  party  locating  or  appropriating 
the  same,  in  the  office  of  the  clerk  of  the  circuit  court  for  the  county  wherein  such  land  may  be 
located:  And  provided  also,  That  such  location  and  appropriation  shall  not  injure,  obstruct,  or  impede 
the  free  navigation  of  said  waters:  And  provided,  That  no  natural  bar  or  bed  of  oysters  shall  be  so 
located  or  appropriated,  and  that  twelve  months'  peaceable  possession  of  all  locations  of  oyster-grounds 
under  the  laws  of  this  State  shall  constitute  a  good  and  sufficient  title  thereto;  but  should  anyone 
within  twelve  months  be  charged  with  locating  or  appropriating  any  natural  bed  or  bar  hereinbefoie 
prohibit-ed,  the  question  may  be  at  once  submitted  by  any  person  interested  to  the  judge  of  the  circuit 
court  for  the  county  where  such  question  shall  arise,  who,  after  having  given  notice  to  the  parties 
interested,  shall  proceed  to  hear  the  testimony  and  decide  the  case ;  and  if  his  decision  be  in  favor 
of  the  party  locating  said  5  acres,  said  decision  shall  be  recorded  with  the  original  record  of  said 
5  acres,  and  shall  in  all  cases  be  conclusive  evidence  of  title  thereto :  Provided  also.  That  if  any 
stakes  or  bushes  used  as  bounds  shall  be  removed  by  accident  or  design  it  shall  not  excuse  any  person 
from  wrongfully  taking  such  oysters  if  he  knew  the  grounds  to  have  been  located  and  appropriated ; 
but  any  title  or  pretended  title  to  more  than  5  acres,  or  otherwise  contrary  to  this  section,  ht^ld  or 
claimed  by  any  person  is  hereby  declared  to  be  fraudulent  and  void:  Provided,  That  no  noa-resident 
of  this  State  shall  be  entitled  to  avail  himself  of  the  provisions  of  this  section,  whether  he  be  sole  or 
part  owner  of  any  land  in  this  State;  and  in  case  of  the  death  of  any  citizen  who  may  have  located 
and  appropriate<l  any  lot  under  the  provisions  of  this  section  his  executors  or  administrators  shall 
have  the  exclusive  use,  possession,  and  control  of  such  lot  as  fully  as  the  person  so  dying  had  for  the 
purpose  of  protecting,  cultivating,  and  removing  the  oysters  planted  on  said  lot  for  the  period  of  three 
years  from  the  date  of  the  death  of  the  person  appropriating  such  lot ;  and  any  person  committing  a 
trespass  upon  said  lot,  or  taking  oysters  bedded  thereon,  without  the  consent  of  such  executor  or 
administrator,  shall  be  liable  to  the  penalties  imposed  by  this  article  for  taking  bedded  oysters. 

If  any  creek,  cove,  or  inlet,  not  exceeding  100  yards  at  low  water  in  breadth  at  its  mouth,  make 
into  the  lands,  or  if  any  creek,  cove,  or  inlet  of  greater  width  than  100  yards  at  low- water  mark, 
make  into  the  lands,  the  owner  or  other  lawful  occupant  shall  have  the  exclusive  right  to  use  such 
creek,  cove,  or  inlet  when  the  month  of  said  creek,  cove,  or  inlet  is  100  yards  or  less  in  width;  and 
when  the  said  creek,  cove,  or  inlet  is  more  than  100  yards  in  width  at  its  mouth  at  low  water,  the 
said  owner  or  other  lawful  occupant  shall  have  exclusive  right  to  use  such  creek,  cove,  or  inlet  so  soon 
as  said  creek,  cove,  or  inlet  in  making  into  said  land  or  lands  shall  become  100  yards  in  width  at  low 
water,  for  preserving,  depositing,  bedding,  or  sowing  oysters  or  other  shellt^sh,  although  snch  cove, 
creek,  or  inlet  may  not  be  included  in  the  lines  of  any  patent;  and  in  all  such  cases  such  right  of  the 
riparian  proprietor  shall  extend  to  the  middle  of  such  creek,  cove,  or  inlet. 

That  it  shall  be  unlawful,  without  authority  from  the  owner,  for  any  person  or  persons  to  take  or 
catch  planted  or  bedded  oysters,  knowing  them  to  be  so  planted  or  bedded,  or  to  remove,  break  off, 
destroy,  or  otherwise  injure  or  alter  any  stakes,  bounds,  marks,  buoys,  or  (ither  designation  of  any 
sai<l  beds;  any  person  or  persons  violating  the  provisions  of  this  section  shall  be  guilty  of  a  misde- 
meanor, and  on  conviction  before  a  circuit  court  or  a  justice  of  the  peace  for  the  county  where  the 
oyst'Ors  were  bedded,  shall  be  fined  not  less  than  $10  nor  more  than  $200,  or  be  sentenced  to  the  house 
of  correction  for  a  term  of  not  less  than  three  months  nor  more  than  one  year,  at  the  discretion  of 
the  judge  or  justice  trying  the  same. 

Planting  loU  preempted, — Prior  to  the  enactment  of  1867  comparatively  few  pre- 
emptions of  lots  had  been  made  either  nnder  the  1-acre  law  of  IS^JO  or  the  6-aore 
law  of  1805,  and  the  title  to  most  of  those  had  been  permitted  to  lapse.  It  is  doubtful 
if  more  than  350  acres  had  been  located  in  the  State  at  the  time  of  the  aforementioned 
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enactment.  Some  of  the  lots  were  located  as  early  as  1830,  this  being  the  case  in  Som- 
erset County  particalarly,  while  in  Worcester  County  the  greater  number  of  the  pre- 
emptions were  made  between  1840  and  1850.  Immediately  following  the  adoption  of 
the  5-acre  regulation  of  1867,  and  each  year  thereafter,  a  number  of  locations  were 
and  have  been  made. 

The  following  table,  compiled  from  the  various  county  records,  exhibits  the  area 
of  ground  preempted  during  each  year  in  each  of  the  counties  of  the  State: 

Table  exhibiting  by  counties  the  number  of  acres  of  oyster-planting  ground  preempted  annually  in  Maryland, 


Years. 

Somer- 
aet. 

237 

61 
150 
389 
131 
118 
106 

86 
106 
168 

12 
150 

24 

Wicom- 
ico. 

10* 

5 
5 
2 
5 
97 
60 

-Dor- 
cheater. 

Talbot. 

35 
3 
7 

Oueen 
Anne. 

Kent. 

Anne 

Aran 

del. 

Cal- 
vert.* 

St. 
Mary. 

24 

8 

12 

16 

12 

32 

24 

4 

8 

13 

Charlea. 

Wor- 
cester, t 

Total. 

1868  and  prior 

I860 

40 

9 

18 

243 

58 

86 

27 

99 

9 

si* 

108 
64 

144 
42 
27 
31 
40 
45 

is 

40 
180 
130 
325 

80 

416 

81 

1870 

5 

15 

216 

1871 

1872 

628 

35 

49 

42 

7 

3 

3 

3' 

21 
63 
31 
24 
10 
3 

I 

10 
7 
21 
45 
32 

236 

1873 

24 
5 

10 
8 

2 
2 

261 

1874 

206 
216 

1875 

1876 

, 

130  1 

1877 

' 

, 

188 

1878 

39 

10 

19 

5 

94 
3^ 
364 
284 

1879 

...••■  •• 

28 

53 

12 

04 

53 

86 

4 

4 

8 

16 

12 

28 

12 

20 

1880 

1881 

110 
5 

7" 

3 

1882 

....... 

4 

5" 

11 
13 
24 
12 

4 
17 
15 

8 
16 
28 

8 

20 
42 
20 
10 
12 



80 

113 

50 

108  1 

1883 

20 

266 

377 

426 

131 

32 

36 

82 

336 

167 

85 

84' 

65 
64 
25 
50 

46" 

30 

225  1 

1884 

437  1 

1885 

538  I 

1888 

WW 

563 

1887 

11 

238 
116 
163 
431 
774 
675 

1888 

1889 

5 
15 
56 
23 

"  5 

''ii' 
20 

1890 

1891  

•  •  •  •  • 

1892 

Total 

3,609 

677 

1.754 

468 

315 

59 

205 

356 

582 

3,084 

11.009 

*  Records  of  Calvert  County  prior  to  1882  were  destroyed  by  fire. 

t  About  8,M0  acres  held  under  law  of  1876,  ch.  277,  without  filing  papers. 

Notwithstanding  all  this  ground  was  ostensibly  preempted  for  the  planting  of 
oysters,  only  a  small  part  of  it  is  now  in  actual  use  for  that  purpose.  In  fact,  a  large 
portion  of  it  has  never  been  used  for  planting  purposes  and  was  not  appropriated  with 
that  object  in  view,  many  lots  being  located  by  the  owners  of  the  adjacent  estates  in 
order  to  prevent  outsiders  from  operating  on  the  margin  of  their  property. 

Some  of  the  lots  have,  through  error  or  otherwise,  been  located  two  or  more  times, 
and  tbe  descriptions  filed  are  not  always  such  as  would  give  a  surveyor  a  correct 
understanding  of  their  locations,  they  frequently  surrounding  the  lots  with  almost 
every  impossible  engineering  description. 

The  scene  of  the  most  extensive  oyster-planting  in  ]Vlaryland  is  not  in  the  Chesa- 
peake region,  but  on  the  shores  of  Worcester  County  in  the  SinepuxentBay.  This  is 
the  only  water  area  in  Maryland  not  tributary  to  the  Chesapeake,  being  on  the  ocean 
side  of  the  Eastern  Shore  or  "MavirdeP  peninsula,  and  emptying  directly  into  the 
ocean.  The  planting  of  oysters  in  these  waters  originated  on  a  small  scale  in  1842; 
but  the  extent  on  which  it  was  then  conducted  was  almost  insignificant,  the  i)roduct 
being  utilized  entirely  in  the  local  trade. 

About  1875  the  rapidly  diminishing  product  of  the  public  beds  in  these  waters  led 
to  an  extension  of  the  planting  industry,  which  quickly  increased  until  1880,  which 
was  probably  the  most  successful  season  knov^n  in  the  planting  industry  of  the  county 
aa  regards  the  profits  of  the  i^ersons  engaged.    From  that  time  the  industry  decreased 
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ill  extent  because  of  the  increasing  mortality  each  year  among  the  oysters  planted. 
This  may  to  some  extent  have  been  dae  to  their  overcrowded  condition  and  a  lack  of 
sufficient  food,  but  more  likely  to  the  malaerated  condition  of  the  water  and  the  large 
amount  of  vegetable  and  mineral  sediment  in  the  bay. 

The  industry  is  still  prosperous  and  conducted  with  as  much  energy,  although 
probably  not  with  so  much  care,  as  in  any  of  the  Northern  States.  The  seed  oysters  are 
obtained  from  the  natural  reefs  in  this  county,  the  ocean  shore  of  the  counties  of 
Accomac  and  Northampton,  Virginia,  and  the  tributaries  of  the  Chesapeake.  The  cost 
delivered  on  the  grounds  ranges  from  15  to  45  cents  per  bushel,  according  to  the  qual- 
ity and  the  locality  whence  obtained.  About  250  to  550  bushels  are  planted  to  the  acre, 
and  they  are  permitted  to  remain  from  one  to  three  years.  While  each  person  is 
authorized  to  preempt  only  5  acres  of  ground,  yet  a  number  of  the  members  of  a 
family  or  of  a  community  unite  and  obtain  a  sufficient  area  for  engaging  in  the 
industry  on  a  profitable  scale.  The  annual  product  of  that  part  of  the  bay  situated  in 
Maryland  has  averaged  during  the  last  six  years  about  135,000  bushels  annually,  at  90 
cents  per  bushel  clear. 

The  extent  of  the  product  varies  much  from  season  to  season,  and  in  1887-88  and 
1889-90  was  more  than  twice  the  average,  the  product  during  each  of  the  two  seasons 
named  being  about  200,000  bushels  at  $1  per  bushel.  In  1891-92  the  yield  was  86,000 
bushels,  and  in  1892-93  it  was  105,600  busliels.  These  oysters  usually  go  upon  the 
markets  as  "Chincoteagues"  or  "Parker  Bays.'' 

There  exists  a  regulation  local  to  Worcester  County  in  respect  to  the  preemption 
of  planting  areas  that  is,  I  believe,  without  a  parallel  in  any  part  of  the  world.  This 
regulation  is  in  substance  as  follows:  If  through  ignorance  or  mistake  the  locator  of 
a  planting  lot  should  preempt  a  natural  oyster-reef,  the  county  commissioners  are 
required,  upon  sworn  information  thereof  being  presented  to  them,  to  appoint  three 
disinterested  men  to  go  with  the  locator,  examine  the  lot,  and  report  under  oath  rela- 
tive to  the  same.  If  in  the  preempted  area  a  reef  more  than  20  feet  square  in  any 
one  place  be  found  they  shall  value  the  same  and  the  locator  shall  pay  the  valuation 
to  the  county  and  also  the  expenses  of  the  examining  committee,  the  latter  not  to 
exceed  $10;  but  if  no  reef  more  than  20  feet  square  be  found  the  expenses  of  the 
committee  shall  be  paid  by  the  informer. 

The  utmost  harmony,  however,  prevails  among  the  oystermen  of  that  region,  and 
their  operations  are  guided  as  much  by  public  sentiment  as  by  the  statutes;  hence 
no  advantage  has  been  taken  of  the  opportunity  here  presented  by  collusion  with  one 
another  for  obtaining  the  natural  reefs  of  that  county. 

In  the  Chesapeake  region  of  Maryland,  bedding  is  practiced  more  extensively  in 
the  Patuxent  Eiver  than  elsewhere.  The  "plants''  are  obtained  from  the  public  reefs 
in  that  river  and  are  permitted  to  remain  on  the  private  areas  for  a  few  weeks  or 
months,  being  deposited  during  a  dull  season  and  taken  up  when  the  oyster  market  is 
strong.  Occasionally,  however,  they  may  remain  on  the  private  grounds  for  a  year  or 
more.  The  object  in  bedding  is  not  so  much  to  increase  the  size  or  condition  of  the 
oysters  as  to  obtain  a  better  market;  and  the  expressions  "  storing"  and  "dumping," 
sometimes  heard  in  the  Chesapeake,  express  better  than  "bedding"  the  operations  in 
this  river.  The  quantity  removed  from  these  areas  may  approximate  100,000  bushels 
annually,  but  this  is  a  product  of  the  public  reefs  rather  than  of  the  planting  lots. 

While  the  preemption  of  oyster-planting  grounds  in  the  Tangier  and  Pocomoke 
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regions  dates  back  to  1830,  yet  the  bedding  of  oysters  has  never  been  vigorously  or 
extensively  condacted  there,  and  what  has  been  done  was  on  an  experimental  rather 
than  an  indnstrial  scale. 

In  Fishing  Bay,  on  the  soathem  shore  of  Dorchester  Gonnty,  the  bedding  has  been 
of  noticeable  extent  since  1871.  The  seed  oysters,  which  are  obtained  from  Tangier 
Sound  and  tributaries,  cost  firom  10  to  20  cents  per  bushel  and  are  permitted  to  remain 
one  or  two  years.  There  is  much  complaint,  however,  that  the  risks  from  loss  by 
unauthorized  removal  are  very  great,  and  there  is  little  doubt  that  this  practice  has 
been  of  extreme  detriment  to  an  extension  of  the  business. 

Preemptions  were  made  in  Somerset  County  as  early  as  1830,  and  occasionally 
oysters  would  be  bedded  on  the  areas  located,  but  usually  for  only  a  few  weeks.  From 
1870  to  1875  a  number  of  persons  were  sufficiently  interested  in  the  subject  of  oyster- 
planting  to  attempt  to  make  more  extensive  use  of  their  lots,  but  little  resulted  from 
it.  In  1884  and  1885  the  subject  was  again  revived  in  this  county,  and  scores  of  lots 
were  located.  Those  x)ersons  making  use  of  their  reservations  planted  the  small  oysters 
of  Tangier  Sound,  costing,  delivered  on  the  beds,  10  or  15  cents  per  bushel,  the  size  of 
the  oysters  ranging  from  that  of  a  twenty-five-cent  piece  up  to  a  silver  dollar,  but,  being 
the  '^run  of  the  rock,''  were  mixed  with  considerable  shells  and  debris.  CoL  T.  S. 
Hodson,  of  Maryland,  has  furnished  the  following  data  in  reference  to  these  ojierations : 

By  October  1, 1885,  the  small  oysters  bedded  in  March  of  that  year  had  become 
sufficiently  large  for  shucking  purposes,  ranking  as  '^straight-ups,"  with  frt>m  one- 
fourth  to  one-third  ^^ selects''  among  them,  worth  30  cents  per  bushel  on  the  ground, 
while  the  quantity  had  increased  threefold.  Gould  they  have  remained  another  year, 
so  as  to  acquire  their  full  size,  the  profits  to  those  who  had  planted  them  would  have 
been  very  great.  But  an  organization  had  been  formed  which  determined  to  put  an 
end  to  this  new  source  of  labor  and  profit.  Some  x>ersons  went  in  a  body  upon  John 
H.  Whealton^s  bed  and  began  to  take  the  oysters,  but  he  opened  on  them  with  a  shot- 
gun, and  the  attempt  soon  ended.  They  took  a  few  of  the  oysters  bedded  by  James 
G.  Nelson,  who  begged  them  to  desist,  which  they  soon  did.  A  suit  was  instituted 
to  vacate  a  certain  lot  as  a  natural  oyster  bed,  on  the  ground  that  wherever  scatter- 
ing oysters  could  be  found  it  was  a  natural  bed.  The  court,  however,  found  that 
there  were  less  than  100  bushels  on  the  5  acres,  and  dismissed  the  suit. 

As  a  consequence  to  the  hostility  thus  exhibited,  the  planters  determined  to 
immediately  realize  on  the  oysters  they  had  bedded,  instead  of  waiting  for  a  larger 
profit  during  the  second  season.  They  therefore  hired  men  to  take  them  up,  paying 
10  cents  per  bushel  therefor,  thus  employing  much  labor  that  would  otherwise  have 
been  idle  Some  of  the  planters  did  very  weU.  Mr.  Green  took  up  1,700  bushels  in 
December,  and  sold  them  for  62  cents  per  bushel.  Mr.  James  G.  ]^elson  and  Mr.  & 
K.  Horsey,  using  a  portion  of  10  acres  in  Pooomoke  Sound,  have  furnished  the  follow- 
ing statement  of  financial  operations  on  that  area  in  1885-86 : 


Aaumnt  Mild  for  S.SOO  biwbels  seed  oysters  plMited  Msreh,  1885,  st  10  eento 

perlnisVel  delWersd 8860.00 

Paid  for  takiBg  op  mad  aurkctiag  oysters  in  1886-80 080.00 

Totel 1,180.00 


Beceired  from  oysters  sold  hi  neeember.  1885 1,408.50 

Beeeired  from  oysters  mM  la  spring,  1888 277.00 

Totel 1,880.50 

Profit  in  12  niOBths=tS00.  SO. 


F.  C.  B.  1882—17 
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After  the  oysters  were  sold  in  Orisfleldy  about  9600  was  paid  for  shacking  them, 
and  as  all  public-reef  oysters  obtainable  were  then  being  purchased  to  fill  orders,  this 
$600  was  so  much  that  the  laboring  class  would  never  have  received  had  these  men 
not  planted  an  oyster.  Thus,  from  a  little  lot  of  $550  worth  of  oysters,  the  labor 
around  Somerset  County  received  for  oysters  planted,  $550;  for  taking  up  oysters, 
$630;  for  shucking,  etc.,  $600;  total,  $1,780.  Since  then  fewer  persons  have  planted 
oysters,  and  the  majority  of  those  have  lost  so  heavily  by  depredations,  during  the 
daytime  as  well  as  at  night,  that  they  are  almost  discouraged. 

An  interesting  attempt  was  made  in  1890  by  Messrs.  G.  A.  DuBois  &  Co.,  oyster- 
dealers  of  Annapolis,  to  grow  oysters  on  10  acres  of  very  muddy  ground  situated  in 
the  Severn  Biver  in  Anne  Arundel  Oounty,  and  during  June  of  that  year  about  5,000 
bushels  of  oyster  shells  were  planted  at  a  cost  of  $250.  A  set  was  obtained  on  these 
shells  during  the  ensuing  spawning  season,  and  in  the  winter  of  1891-92  about  3,000 
bushels  of  oysters  were  taken  from  this  area  and  marketed  at  45  cents  per  bushel, 
and  about  500  bushels  were  left  on  the  bed  to  be  removed  later.  In  1891,  5,000  bushels 
of  shells  and  in  1892  10,000  bushels  were  planted  on  this  area,  but  the  set  obtained 
was  very  poor. 

The  areas  of  ground  situated  within  creeks  less  than  100  yards  wide  or  within  the 
lines  of  other  property  along  the  foreshores  is  exceedingly  small,  and  the  bedding  of 
oysters  in  those  areas  is  so  insignificant  in  extent  when  compared  with  the  extensive 
common  oyster  fishery  of  the  State  as  to  scarcely  merit  attention.  A  few  such  areas 
are  situated  in  St  Mary  and  Calvert  counties,  and  probably  some  in  Talbot,  Dorches- 
ter, and  Somerset  counties;  but  the  quantity  of  oysters  marketed  from  those  private 
holdings  scarcely  exceeds  25,000  bushels  annually,  and  nearly  all  of  that  was  origi- 
nally obtained  firom  the  public  reefs. 

It  is  thus  observed  that,  except  what  is  done  in  Dorchester  Gounty,  even  the 
simplest  and  most  primitive  modes  of  oyster-culture,  the  planting  or  bedding  of  small 
oysters,  is  an  almost  entirely  undeveloped  resource  in  Maryland;  and  in  no  sense  of 
the  word  as  used  at  present  is  the  small  bedding  done  in  the  Chesapeake  a  cultivatiim, 
and  the  expression  '^  storing"  or  ^^  dumping"  well  illustrates  it.  A  farmer  may  as  well 
plant  his  corn  without  first  having  prepared  the  ground  and  then  without  further  care 
or  attention  or  protection  firom  birds  or  other  animals  expect  to  gather  a  harvest.  He 
will  be  fortunate  if  able  to  gather  as  much  corn  as  he  planted,  and  so  may  the  oyster- 
man  if  able  to  take  up  as  many  oysters  as  he  deposited. 

Among  the  factors  that  have  retarded  the  development  of  oyster-culture  in  this 
State  might  be  mentioned  the  following :  The  area  that  a  person  is  permitted  to  hold  is  so 
small  that  under  the  most  favorable  conditions  the  planter  can  afford  to  devote  only 
a  small  portion  of  his  time  to  it;  the  tenure  is  very  uncertain  and  liable  to  be  affected 
without  notice  by  a  change  in  the  law  or  the  administration  thereof;  the  distinction 
between  a  natural  reef  and  a  barren  bottom  is  so  indefinite  that  after  much  attention 
has  been  paid  to  a  lot,  it  is  likely  to  be  declared  a  natural  reef,  and  as  long  as  this 
condition  of  the  ground  is  debatable  planting  thereon  is  an  enterprise  of  great  risk. 
It  requires  an  investment  of  energy  and  labor  to  properly  engage  in  oyster-culture, 
and  these  hesitate  U>  touch  the  lots  under  the  present  impossibilities  of  enlargement 
and  the  insecurity  of  tenure.  The  uncertainty  as  to  what  are  natural  grounds  has 
also  encouraged  certain  persons  to  attempt  to  locate  areas  popularly  supposed  to 
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come  within  that  classiiicatioii^  in  the  hopes  that  under  cover  of  the  general  sympathy 
being  aroused  in  favor  of  the  planters  their  scheme  may  prove  successful. 

What  is  desired  is  that  the  general  assembly  directly  or  indirectly  determine 
specifically  and  x>recisely  by  metes  and  bounds  what  areas  are  open  for  location,  per- 
mit the  xireemption  of  sufficient  area  to  justify  a  person  in  devoting  his  attention  to 
it,  and  settle  the  tenure  for  a  specified  period  of  time. 

But  there  is  a  trouble  greater  than  all  the  foregoing  factors  combined,  and  that 
is  the  lack  of  protection  to  the  oysters  from  being  removed  by  persons  refusing  to 
recognize  private  ownership  in  bedded  oysters.  The  lots  are  so  small  that  they  do 
not  warrant  the  expense  of  the  watchmen  employed  in  other  planting  localities.  Prac- 
tically all  the  oysters  may  be  removed  from  a  lot  in  one  night,  and  it  is  almost  impos- 
sible to  convict  the  oflfenders,  it  not  being  possible  to  identify  the  stolen  goods.  If 
apprehended  and  arrested  and  the  removal  of  the  oysters  proven,  a  question  then 
arises  as  to  the  location  being  a  natural  reef.  But  even  if  the  offender  be  convicted, 
which  is  not  usual,  he  is  guilty  only  of  a  misdemeanor  and  may  escape  with  a  fine  of 
from  $20  to  $200,  while  the  value  of  the  property  obtained  may  have  been  many  times 
that  amount. 

Confronted  by  these  conditions,  the  oysterraen  who  would  otherwise  engage  in 
planting  prefer  to  sell  their  small  oysters  for  whatever  they  may  bring  rather  than 
risk  the  uncertainties  of  harvesting  a  planted  crop  and  endure  the  accompanying 
contentions  with  their  neighbors.  ' 

The  planting  law  of  Worcester  County  is  quite  similar  to  that  operative  in  the 
Chesapeake  region.  The  area  of  preemption  is  limited  to  5  acres,  the  planters  have 
no  security  of  tenure,  and  they  do  not  locate  natural  reefs.  But  there  is  this  dis- 
tinctive difference:  the  person  unlawfully  removing  oysters  from  private  areas  in  that 
county  is  guilty  of  felony,  punishable  with  imprisonment  in  the  penitentiary  for  from 
one  to  two  years;  and  under  the  good  influence  of  this  provision,  backed  by  a  popu- 
lar sentiment  favorable  to  the  planters,  much  of  the  bedding  resources  of  the  waters 
of  that  county  are  utilized,  notwithstanding  the  small  encouragement  given  by  the 
general  assembly. 

The  State  as  cm  oyster  farmer. — The  feeling  is  current  among  certain  classes  in 
Maryland  that  if  the  cultivation  of  oysters  within  the  waters  of  that  State  be  practica- 
ble the  work  should  be  undertaken  by  the  State  at  large  or  by  counties  for  the  benefit 
either  of  the  people  of  the  State  in  general  or  of  the  counties  respectively.  Giving 
practice  to  this  theory,  a  number  of  procedures  have  been  authorized  by  the  general 
assembly  for  improving  the  productiveness  or  increasing  the  area  of  the  public  beds. 

The  first  attempt  in  this  line  was  made  in  1874  (ch.  77),  when  the  county  commis- 
sioners of  Worcester  County  were  authorized  to  expend  all  the  revenue  derived  from 
the  issuing  of  tonging  licenses  in  that  county  in  the  purchase  of  seed  oysters  to  be 
planted  in  the  Sinepuxent  Bay.  The  total  amount  of  revenue  derived  from  this  source 
up  to  the  present  time  has  amounted  to  $4,690,  but  only  a  portion  of  it  has  been 
devoted  directly  to  the  purposes  noted,  and  this  mainly  for  planting  small  seed  or  the 
"  run  of  the  oyster  rocks  "  during  those  years  immediately  following  the  enactment, 
the  county  commissioners  being  merely  Authorized  and  not  required  to  purchase  the 
seed  oysters.  During  recent  years  few  oysters  or  shells  have  been  bedded  on  the  public 
reefs  by  that  county,  the  money  being  expended  indirectly  for  the  benefit  of  the 
oyster  industry,  as  in  cutting  a  canal,  the  building  of  necessary  landing  facilities,  etc. 
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The  revenue  fix)in  this  source  is  a  sort  of  a  contingeut  fund  upon  which  to  draw  when 
special  public  expenditures  are  deemed  necessary  for  the  good  of  the  oystermen. 

By  act  of  1884  (ch.  266)  the  county  commissioners  of  Somerset  County  were  author- 
ized (but  not  required)  to  utilize  the  revenue  derived  from  the  issuing  of  scraping 
licenses  in  that  county  to  vessels  measuring  over  10  tons  in  the  purchase  and  planting 
of  shells  on  the  public  grounds  within  the  county  limits.  The  said  commissioners 
were  also  empowered  to  make  such  regulations  as  might  be  necessary  to  protect  the 
areas  so  improved;  and  it  was  further  provided  that  ^^in  case  the  general  assembly 
shall  provide  for  the  sale  or  lease  of  oyster-grounds  for  the  propagation  of  oysters  the 
said  county  commissioners  may  buy  or  lease  the  said  waters  of  said  county  for  the  use 
of  the  people  thereof."  This  was  a  very  ambitious  undertaking,  and  except  the  very 
small  operations  in  SinepuxentBay  during  those  years  immediately  following  1874,  as 
just  noted,  but  which  do  not  furnish  a  comparison,  it  was  and  is  yet  without  a  parallel 
in  any  part  of  the  world — the  annual  expenditure  of  a  large  sum  of  public  money  in 
the  cultivation  of  oysters  on  the  public  domain  for  the  use  of  a  common  fishery.  The 
sum  available  for  this  purpose  then  amounted  to  about  $4,000  annually,  but  was  rapidly 
increasing,  and  the  area  of  the  ground  upon  which  operation  was  authorized  approx- 
imated 180  square  miles,  covered  with  60  square  miles  of  oyster  beds.  The  authority 
given  the  county  commissioners  at  their  discretion  to  permit  or  interdict  oystering  on 
the  improved  reefs  is  particularly  noticeable,  especially  when  it  is  considered  that  that 
is  the  principal  oyster  region  of  the  greatest  oyster-producing  estuary  in  the  world, 
and  that  in  no  other  locality  in  America  are  the  inherited  privileges  or  customs  of  the 
common  fishery  more  zealously  guarded. 

An  effort  was  made  by  the  county  officials  to  properly  enforce  the  intentions  of 
the  enactment.  Quantities  of  shells  were  planted  and  a  special  police  was  provided 
for  protecting  the  areas  improved.  But  within  a  few  months  the  county  court 
expressed  an  obiter  dictum  that  the  provision  for  excluding  the  oystermen  from  those 
areas  was  not  sufficiently  explicit,  and  the  police  protection  was  withdrawn.  At  the 
next  session  of  the  general  assembly  (1886)  the  law  was  amended  so  as  to  meet  the 
views  expressed  by  the  court;  but  in  the  meantime  a  change  had  been  effected  in  the 
personnel  of  the  county  commissioners,  and  the  new  board,  using  their  discretion  in 
the  matter  as  the  law  permitted,  failed  to  exercise  the  authority  given  them.  In  1888 
the  regulations,  which  had  then  been  inoperative  for  three  years,  were  repealed  by 
the  assembly. 

By  act  of  1886  (ch.  314)  an  appropriation  of  $6,000  was  made  to  be  used  by  the 
commander  of  the  State  fishery  force  in  the  purchase  and  depositing  of  shells  in  May 
and  June  of  that  year  in  such  places  in  the  Chesapeake  as  that  official  might  deem 
suitable  for  the  purpose  of  obtaining  thereon  a  **  set"  of  oysters.  For  some  cause  the 
planting  was  delayed  until  the  latter  part  of  June,  and  as  the  spawning  season  was 
then  almost  over  the  undertaking  was  not  a  success.  Indeed,  had  the  shells  been 
planted  earlier  the  result  might  have  been  pra<*.tically  the  same,  for  the  set  obtained  in 
other  portions  of  the  bay  during  that  year  was  not  abundant.  This  was  intended  only 
as  an  experiment  and  not  as  the  inauguration  of  a  State  policy.  A  similar  experiment 
made  by  the  State  of  Delaware  in  1891,  at  an  expense  of  $2,000,  has,  it  is  reported, 
resulted  very  satisfactorily. 
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TRANSPORTING. 

History,  etc. — ^The  centering  of  the  oyster  trade  for  convenience  of  labor,  shipment, 
etc.,  at  Baltimore  of  other  populous  or  railroad  points,  the  location  of  the  reefs  many 
miles  distant  in  the  lower  and  tributary  waters  of  the  bay,  and  the  necessary  use  of 
many  small  boats  in  the  fishery,  require  the  employment  of  a  large  number  of  vessels 
for  transporting  the  catch  from  the  reefs  to  the  marketing-houses.  As  the  State  has 
exercised  no  supervision  over  these  vessels,  the  data  at  hand  for  exhibiting  the  extent 
of  this  branch  of  the  oyster  industry  are  incomplete.  As  no  license  and  no  peculiar 
facilities  other  than  those  enjoyed  by  vessels  engaged  in  general  coasting  trade  are 
required,  a  number  of  vessels  engage  in  transi)orting  oysters  for  only  a  short  time  during 
the  busy  part  of  the  season,  and  estimates  are  therefore  likely  to  differ  considerably. 

In  1880  Mr.  B.  H.  Edmonds,  whose  report  has  already  been  referred  to,  estimated 
that  200  vessels,  employing  800  men,  were  engaged  in  transporting  oysters  in  Maryland. 
But  this  was  probably  very  much  less  than  the  actual  number,  as  will  be  seen  from 
the  following  incident:  In  1884  (ch.  518)  a  law  was  enacted  requiring  all  vessels 
engaged  in  transporting  oysters  to  obtain  a  license  on  the  same  terms  and  conditions 
and  at  the  same  rate  ($3  per  ton)  as  was  required  of  the  vessels  engaged  in  dredg- 
ing, and  a  tax  of  3  cents  per  barrel  was  imposed  on  aU  steamers  carrying  oysters 
while  engaged  in  a  regular  freighting  business.  Of  the  transi>orting  vessels  353,  not 
engaged  in  dredging,  paid  the  fees  in  order  to  continue  the  trade.  A  few  vessels, 
however,  opposed  the  payment  of  the  tax,  and  their  case  being  taken  to  the  courts  the 
law  was  declared  unconstitutional,  and  the  fees  paid  by  other  transporters,  amounting 
to  $27,644.15,  were  refunded.  This  indicates  that  there  were  about  400  transporting 
vessels  during  that  season.  The  increasing  number  of  market-houses  at  the  ports 
down  the  bay  and  near  the  reefs,  competing  with  and  naturally  decreasing  the  oyster 
trade  of  Baltimore,  has  during  the  last  eight  or  ten  years  resulted  in  a  corresponding 
decrease  in  the  number  of  transi>orting  vessels.  But  during  the  last  three  yeairs  the 
decreasing  extent  of  the  dredging  industry,  together  with  the  large  quantity  of  oysters 
taken  by  the  tongmen  and  scrapemen,  has  resulted  in  an  increase  in  the  number  of  the 
transporting  vessels.  In  1889-90  the  number  was  351,  the  tonnage  of  which  was 
11,801.43.  In  1890-91  this  was  increased  to  399,  with  a  tonnage  of  13,111.45,  and  in 
1891-92  it  was  further  increased  to  450,  with  a  tonnage  of  15,067.29,  nearly  equaling  the 
tonnage  employed  in  dredging. 

I%e  vessels. — ^The  transporting  vessels  differ  little  from  those  employed  in  dredg- 
ing. There  are  no  very  smaJl  craft  among  them,  and  their  average  measurement  is 
much  greater  than  that  of  the  dredging  vessels,  the  tonnage  of  the  former  being  about 
33.5  tons,  and  of  the  latter  about  22  tons.  The  largest  of  the  transporj^ers  are  the  JB. 
8.  Johnson^  85.7  tons,  built  in  1882,  and  the  Clemmie  Traverse^  81.05  tons,  built  in  1885. 
The  average  value  of  the  transporting  vessels  is  about  $1,500;  the  original  cost,  how- 
ever, was  about  twice  that  amount.  During  the  summer  the  greater  number  of  these 
vessels  are  engaged  in  transporting  farm  produce  and  general  freight  to  and  from  vari- 
ous i>oints  along  the  shores  of  the  bay  and  tributaries.  The  fluctuations  from  year  to 
year  in  the  number  of  vessels  transporting  oysters  is  to  some  extent  governed  by  the 
prosperity  of  the  dredging  industry.  If  that  branch  of  the  oyster  fishery  gives  indica- 
tions of  being  profitable  during  a  cert£dn  season,  a  large  number  of  vessels  obtain  a 
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license  and  engage  in  dredging;  if  the  contrary  |>e  the  case,  the  vessels  are  confined 
to  transporting. 

The  men. — ^The  men  employed  on  the  transporting  vessels  are  usually  residents  of 
the  State,  and  in  most  cases  depend  upon  the  freighting  trade  of  the  Chesapeake 
Bay  for  a  living.  The  captain  is  usually  on  shares,  and  clears  about  |40  to  $80  per 
month,  while  the  laborers  are  on  wages,  receiving  from  $20  to  $30  per  month  and 
board.  The  transporting  vessels  are  successful  in  obtaining  much  better  crews  than 
the  dredging  vessels. 

Profits  and  extent. — ^The  captains  of  the  transporting  vessels  purchase  the  oysters 
outright  from  the  men  catching  them.  The  ^^  buy  boats  "  lie  at  anchor  near  the  fishing 
fleet,  with  a  basket  at  the  masthead,  or  some  other  signal  to  indicate  that  oysters 
are  being  purchased,  the  latter  being  delivered  as  the  oystermen  finish  their  day's 
work.  The  profits  made  in  transporting  oysters  are  quite  irregular,  depending  on  the 
ability  of  the  captains  in  striking  a  poor  market  "  down  the  bay  ^  and  a  good  one  in 
the  city.  During  the  cold  weather  in  January,  1893,  several  vessels  purchased  oysters 
at  70  cents,  and  by  paying  heavy  towage  fees  to  Baltimore  succeeded  in  obtaining 
$1.45  per  bushel.  But  this  was  very  exceptional,  the  gross  profits  throughout  the 
season  averaging  12  to  15  cents  per  bushel,  an  average  for  the  fleet  of  about  $900  per 
vessel.  ^ 

The  following  table  exhibits  the  extent  to  which  vessels  have  engaged  in  trans- 
porting during  certain  recent  seasons: 


YeoTH. 


1889-90 
1890-91 
1891-92 


Vessels. 


No.  I  Tonoage. 


351 
399 
456 


11,801.43 
13,111.46 
15,067.29 


Valae. 


$536,135 
569,000 
653,235 


Outfit 


No.  of 
men. 


$53,793 
59,190 
72,290 


1,260 
1,444 
1.651 


Gross 
profits  ♦ 


$350,000 
370,000 
400,000 


*  This  represents  the  enhancement  in  value  of  the  oysters  transported. 

Transporting  trade  with  other  States. — ^The  preceding  data  relative  to  the  trans- 
porting branch  of  the  oyster  industry  do  not  include  the  large  number  of  vessels  owned 
elsewhere  than  in  Maryland  but  engaging  in  transporting  oysters  from  the  waters  of 
that  State  to  other  markets  and  to  planting-grounds.  From  1840  to  1870  this  trade 
was  very  extensive,  Cape  Ood  and  Connecticut  vessels  being  the  principal  ones 
interested,  but  vessels  from  Philadelphia,  New  York,  and  elsewhere  were  also  employed. 
Barnstable  and  Wellfleet,  Mass.,  alone  had  about  fifty  vessels  engaged  in  this 
trade.  They  cost  about  $6,000,  and  carried  about  2,500  bushels  of  oysters,  four  to 
eight  voyages  being  made  each  spring.  The  transportation  charges  were  about 
15  cents  per  bushel,  but  during  the  civil  war  it  went  up  to  25  cents.  It  is  reported 
that  one  Cape  Cod  captain  made  138  oyster  trips  to  the  Chesapeake  before  he  was 
40  years  of  age.    This  trade  purchased  oysters  in  Virginia  as  well  as  in  Maryland. 

These  vessels  now  probably  number  sixty,  averaging  about  50  tons  in  measure- 
ment and  $3,000  in  value,  with  five  men  to  each.  They  are  usually  employed  but  a 
few  weeks  in  the  spring,  and  the  number  is  not  half  of  what  it  was  fifteen  or  twenty 
years  ago,  as  the  extensive  development  of  private  oyster  beds  in  Northern  States  and 
the  constantly  Increasing  prices  of  the  Chesapeake  oysters  are  rendering  their  north- 
ern planting  unsuccessAil  from  a  financial  point  of  view. 
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Some  of  tbeae  transporting  vessels  go  around  Gape  Charles,  and  the  remaining 
pass  through  the  Chesapeake  and  Delaware  Canal.  No  reliable  data  are  available  to 
show  the  extent  of  the  trade  through  the  "  capes/'  but  by  courtesy  of  Mr.  T.  J.  Cleaver, 
collector  of  the  Chesapeake  and  Delaware  Canal  Company,  I  am  enabled  to  present 
the  following  tabular  statement,  exhibiting  for  a  period  of  years  the  quantity  of  oysters 
passing  through  that  canal : 

Chesapeake  and  Delaware  Cafuil,  eaei-bound  shipments. 


Year. 


1880 
1881 
1882 
1888 


Bushels. 


939,600 
485,385 
650,100 
552,227 


Year. 


1890 
1881 
1892 
1893 


Bosliels. 


00,840 
120,660 
228,055 
252,428 


About  one  half  of  these  oysters  pass  through  'the  canal  during  the  last  four  or  five 
weeks  of  the  spring  fishing.  While  a  few  of  them  go  at  once  into  the  food  markets, 
by  far  the  greater  portion  are  planted  on  the  private  grounds  in  Delaware  Bay. 
Their  average  cost  in  Maryland  probably  does  not  exceed  25  cents  per  bushel,  and  at 
times  it  is  very  much  lower  than  that,  many  vessels  loading  at*  15  and  20  cents  per 
bushel.  After  remaining  planted  in  the  Delaware  Bay  one  or  two  years  they  are 
marketed  at  75  cents  to  (1  per  bushel.  As  oysters  can  not  be  safely  transplanted 
during  cold  weather  their  movement  is  delayed  until  spring,  and  the  date  of  the 
beginning  of  the  close  season  determines  largely  the  quantity  transported  for  planting, 
this  being  very  much  greater  before  the  adoption  of  the  close  season  on  tonging  than 
at  present. 

Capt.  Samuel  M.  Travers,  formerly  commander  of  the  fishery  force,  submits  the 
following  as  an  exhibit  of  the  quantity  of  oysters  shipped  North  for  planting  purposes 
during  the  spring  of  1879: 


Shipped  trom — 


Tuigler  Sonnd  and  tribatariea  . . . 
Nantiooke  Biver  and  Fiehing  Bay 

Little  Choptank  River 

Great  Choptank  River 

Baatem  Bay 

Cheater  River 

Anne  Anindel  ahore 

Patnxent  River  and  tribntariea  .. 
"Potomac  River  and  tribatariee . . . 

Total 


Buahela. 


853,750 
125,000 
126,000 
376,000 
62,500 
250.000 
112,600 
150,000 
625,000 


2, 178, 750 


The  average  price  paid  is  reported  by  him  to  have  been  7  cents  per  bushel. 

In  1880  the  beginning  of  the  close  season  was  changed  to  Apr U  15  so  as  to 
restrict  this  trade,  with  the  result  of  reducing  it  during  the  ensuing  season  to  about 
1,000,000  bushels.  One  of  the  chief  objects  of  the  present  close  time  in  the  spring  is 
the  restriction  it  places  upon  this  transporting  of  seed  oysters  trom  the  State. 
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1889-90  the  Baltimore  marketmen  in  the  ag^egate  paid  $20,000  to  be  relieved  of  the 
shells;  in  1890-91  some  paid  to  have  the  shells  removed,  some  succeeded  in  giving 
them  away,  while  others  were  enabled  to  sell,  this  dex>ending  on  the  storing  facilities 
of  the  respective  market-houses,  and  probably  the  trade  came  out  even.  In  1891-92  and 
1892-93  nearly  all  the  marketmen  sold  their  shells  at  prices  ranging  from  ^  to  1^  cents 
per  bushel,  the  trade  receiving  each  season  about  $25,000  therefrom.  A  similar 
condition  prevailed  at  the  smaller  ports  of  the  State. 

The  uses  to  which  these  shells  are  applied  are  numerous  and  constantly  increasing, 
the  principal  ones  being  here  enumerated  in  the  order  of  their  extent: 

1.  For  country-road  making  and  filling  inhollows,  chiefly  in  Maryland,  but  during 
the  last  three  years  the  Southern  States  bordering  the  coast  have  used  large  quantities 
for  this  purpose. 

2.  For  conversion  into  lime  for  use  in  coal-gas  making  and  other  purposes  in 
Maryland  and  adjacent  States. 

3.  In  the  cultivation  of  oysters,  mostly  in  Virginia,  but  also  in  Connecticut  and 
elsewhere.  In  1891-92  and  1892-93  about  750,000  bushels  were  each  year  used 
in  this  manner.  The  Chesapeake  oyster  shells  are  not  so  desirable  for  ^<  cultch  "  as 
those  of  I^ew  York  and  Connecticut,  because  of  their  being  thicker  and  flatter. 

4.  For  the  beds  of  railroads.  While  not  so  endurable  or  steady  as  rock,  yet  they 
answer  the  purpose  very  well.  Examples  of  their  use  in  this  manner  may  be  found 
along  the  Baltimore  and  Eastern  Shore  railroad,  the  New  York,  Philadelphia  and 
Norfolk  railroad  between  Salisbury  and  King  Creek,  the  Sparrow  Point  road,  all  in 
Maryland,  and  on  the  Southern  Pacific  railroad  near  Morgan  City,  La. 

5.  For  chicken  food.  This  product  is  very  well  known,  the  shells  being  merely 
crushed  into  small  particles.  Its  popularity  is  increasing,  but  the  quantity  of  shells 
utilized  is  small. 

6.  In  the  manufacture  of  certain  special  grades  of  iron.  The  shells  are  used 
because  of  their  being  so  largely  composed  of  carbonate  of  lime. 


STATISTICAL  SUMMARY. 

JSarly  extent  of  the  industry. — Little  reliable  data  exist  with  which  to  exhibit  the 
extent  of  the  oyster  industry  of  Maryland  prior  to  1865.  Careful  search  has  been 
made  through  such  Maryland  publications  of  that  time  as  would  be  likely  to  make 
reference  to  this  subject,  and  although  this  search  has  not  been  rewarded  with  grati- 
fying results  the  following  data  have  been  obtained. 

An  official  report  of  the  State,  made  in  1840,  estimated  the  quantity  of  oysters  used 
by  the  trade  during  the  previous  season  at  710,000  bushels,  the  raw-shucking  trade 
having  been  established  in  1836;  and  in  1850  one  of  the  daily  papers  of  the  State  cal- 
culated that  the  annual  consumption  by  the  trade  was  then  about  1,350,000  bushels, 
the  steaming  trade  having  been  established  four  years  previously. 

A  writer  in  the  Baltimore  American  in  1857  stated  that  the  quantity  of  oysters 
marketed  in  the  shell  during  the  preceding  season,  1856-57,  was  950,000  bushels, 
while  the  shucking-houses  of  the  State  utilized  1,660,000  bushels,  a  total  of  2,610,000 
bushels.  The  Merchants'  Magazine  and  Commercial  Eeview,  of  ISew  York,  estimated 
in  1859  the  Maryland  crop  for  the  season  1858-59  to  have  been  3,500,000  bushels. 
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Lieat.  Paul  de  Broca,  who  visited  thi$  coontr  j  iu  l$d2  to  stmly  tho  oy^ttt^r  uuiu^lry 
in  the  interests  of  the  French  Government,  reported  the  following  »$  the  extent  of  the 
Maryland  industry  in  1861:* 


BnnhcltofojvtfneMi^t • 

Value  of  same ,. 

Knmber  of  Teaoele  ant  boata  tmfXoytd, . 

Number  of  peraona 

Gq»italmv«at«d 

Oonunereial  Taloa  of  markeled  producta. 


81,(100^000 

Oii.osauiw 

500 

8*0iM> 

$l,»IWlkOOO 

i8.Q00i0OO 


So  data  exist  to  verily  or  dispute  any  of  thrse  statements,  and  it  is  snppose^l  that 
they  fairly  represent  the  extent  of  the  industry  during  the  periods  for  which  they  were 
respectively  recorded. 

Beginning  with  1865,  the  record  of  the  number  of  tonging,  drodging>  aiul  somping 
licenses  issued,  as  exhibited  on  other  pages  of  this  rei>ort,  is  a  good  index  to  the 
growth  and  prosperity  of  each  branch  of  the  fishery.  The  dat*i  relative  to  the  quan- 
tity of  oysters  obtained  since  then  are  also  more  voluminous  and  reliable  thivn  for  the 
preceding  period. 

During  the  first  season  in  which  the  general  license  system  was  operative,  1865-4)6, 
according  to  Mr.  C.  S.  Maltby,  the  catch  by  tongs  amountiMl  to  1,216,375  bushels  and 
by  dredges  and  scrapes  3,663,125,  a  total  of  4,879,500  bushels. 

For  the  seifcsons  1868-69, 1869-70,  and  1870-71  the  following  statistics  have  been 
presented  by  Mr.  Hunter  Davidson,  who  was  then  iu  command  of  the  flsheiy  foiHM) : 

Maryland  oyster  fishery  in  1868-^9, 186^70,  and  JS7(^-7J. 


Itema. 


Veaaels  dredging  and  soraping: 

Number 

Tonnage 

Value 

Boats  ton  ging: 

Number 

Value 

Men  dredging  and  scraping 

Men  tongmg 

Catch,  dredging  and  scraping bushels 

Catch,  toDgmg 

Total bushels 

Value 


180MI0. 

1800-70. 

049 

14,480 

$518,000 

1.047 

$128,595 

4,000 

8.410 

7. 100,  400 

2,048.075 

1870-71. 

087 

14,495 

$500,000 

1,709 

$184, 400 

8. 775 

8.807 

0, 080, 400 

9,201,408 

508 

12.000 

$440,400 

1.007 

$148,025 

8,500 

8.825 

0,805,000 

1,735,870 

8,040.070 
$2, 814, 840 

0,283,475 
$3,281,710 

H,  047, 808 
$8,031,781 

The  following  data  were  reported  in  1880  by  the  U.  8.  Fish  CommisHion,  as  repre- 
senting the  extent  of  the  industry  in  1879-80: 

Maryland  oyster  fishery  in  2879-80, 


Branches  of  the  Industry. 


Dredging 

Scraping 

Transporting. 


Total 


No  of 

boats  and 

▼easels. 

Value  of 

l>oaU  and 

▼easels. 

No  of 

persons 

employed. 

5,000 

2,200 

5,148 

HOO 

700 

650 

1,825 

200 

$1,060,000 
440,000 
182,500 
300.000 

3,275 

1.072,500 

13, 748 

Oysters  caught,  number  of  bushels      10,000,000. 


*£tiide  car  rindiistri0  Hultri^re  dM  £tat»-Unl«.    ParU,  IWHS. 
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During  the  last  eight  years  the  largest  quantity  received  at  Baltimore  during  any 
one  week  was  408,940  bushels,  which  arrived  during  the  week  ending  November  17, 
1888.  The  smallest  quantity  during  the  busy  part  of  the  season  for  the  same  x>eriod 
was  20,110  bushels,  in  the  week  ending  January  21, 1893.  The  receipts  from  the  19th 
to  the  25th  week  were  very  much  less  in  1892-93  than  for  the  same  period  of  time 
for  many  years,  this  being  due  to  the  exceptionally  cold  weather  restricting  the  catch, 
thousands  of  boats  and  vessels  being  ^'frozen  up."  Had  the  receipts  during  those 
weeks  been  equal  to  those  of  the  corresponding  x>6riod  in  the  previous  season  the 
quantity  landed  at  this  port  during  1892-93  would  have  exceeded  that  of  1891-92 
by  over  1,000,000  bushels. 

The  commission  sellers. — Practically  all  the  oysters  delivered  at  Baltimore  in  bulk 
are  handled  by  men  known  as  commission  sellers,  who  control  the  sales  of  nearly  all 
the  oyster  vessels  arriving  in  that  port,  and  most  of  whom  have  been  oystermen  at 
some  time  in  their  careers.  They  attend  to  the  financial  dealings  of  the  captains  in 
the  city,  the  bargaining  and  sale  of  the  oysters,  and  advance  money  to  the  oystermen 
when  desired.  For  their  services  they  charge  1^  cents  per  bushel,  but  prior  to  the 
season  1891-92  they  received  1  cent  per  bushel  of  oysters  handled.  They  usually 
work  in  companies  of  2  or  3  men  each,  the  number  of  companies  being  15,  consisting  of 
34  men  and  using  property  valued  at  $65,000,  with  cash  or  credit  capital  approximating 
$260,000.    By  these  men  the  oysters  are  sold  to  the  various  branches  of  the  trade. 

RaW'Shtuiking  trade, — During  the  early  prosecution  of  the  oyster  industry  such 
oysters  as  were  landed  at  Baltimore  and  not  needed  or  intended  for  local  consumption 
were  sent  by  wagons  and  cars  to  the  neighboring  towns  in  the  shell.  The  first  whole- 
sale shucking-house  was  opened  here  about  1830,  but  met  with  indifferent  success  and 
soon  abandoned  the  business.  At  that  time  the  oyster  trade  of  the  country  centered 
about  New  York  City  and  Fair  Haven,  Conn.,  particularly  the  latter  place,  at  which 
were  marketed  native  Connecticut  oysters  as  well  as  the  stock  obtained  by  vessels 
from  the  Chesapeake.  The  continued  decrease  in  the  native  supply  in  that  State, 
and  the  consequent  Increase  in  cost,  indicated  that  the  trade  could  be  more  profitably 
carried  on  in  Baltimore  than  in  Fair  Haven,  and  induced  Mr.  C.  S.  Maltby  of  the 
latter  place  to  move  to  Baltimore  in  1836  and  establish  a  shucking-house  on  the  plan 
of  those  operating  in  his  native  town.  His  trade  increased  rapidly  and,  the  success 
being  noted,  other  persons  engaged  in  the  business,  and  within  a  few  years  regular 
lines  of  oyster  wagons  were  operated,  running  from  Baltimore  to  the  neighboring  cities. 
Those  oysters  intended  for  shipment  to  distant  points  were  shucked  and  sealed  in  tin 
cans  or  very  small  wooden  kegs,  and  with  care  could  be  preserved  for  a  few  weeks, 
this  depending  on  their  temperature.  The  general  use  of  these  small  packages,  how- 
ever, was  long  ago  discontinued,  and  the  shipment  is  now  almost  entirely  in  large  tubs 
or  kegs  holding  several  gallons. 

It  is  reported  that  in  1846-47  there  were  six  houses  in  this  trade,  utilizing  about 
250,000  bushels  annually.  In  1865-66  the  oysters  utilized  in  the  raw-shucking  trade 
amounted  to  1,875,000  bushels.  From  that  time  until  1874  the  trade  rapidly  increased 
in  extent,  but  since  the  last-named  date,  on  account  of  the  increasing  competition 
with  other  markets  along  the  bay  shores,  little  variation  has  existed  in  the  quantity  of 
oysters  handled  by  this  branch  of  the  trade  at  Baltimore.  The  following  table  shows 
the  quantity  utilized  in  the  raw-shucking  trade  of  that  city  during  a  number  of  sea- 
sons. 
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Baltitnare  raw-shucking  trade  reoeiptB. 


S«Mon. 


Ko.  of 
baabela. 


1846^7. 
1865-66. 
1879-80. 
1884-85. 
1885-86. 
1886-87. 


250,000 
1.875,000 
3. 769,  353 
3, 255,  005 
8,549,873 
2,975,385 


Season. 


No.  of 
bnabela. 


1887-88. 
1888-80. 
1889-90. 
1890-91. 
1891-92. 
1892-93. 


2,893,755 
2, 809, 120 
3,206,177 
2,381,228 
2,736,342 
2.698,126 


At  present  the  number  of  Baltimore  houses  engaged  in  shucking  oysters  for  the 
raw  trade  is  58,  with  property  valued  at  $1,330,000;  10  of  these  houses,  worth  $615,000, 
engage  also  in  handling  steamed  oysters.  One  or  two  of  them  with  the  wharf  prop- 
erty attached  are  worth  $175,000  and  are  capable  of  handling  7,000  bushels  of  oysters 
in  a  day.  The  number  of  persons  employed  in  the  raw  trade  is  about  3,650,  of  whom 
about  3,200  are  engaged  in  shucking.  The  latter  are  mostly  men,  but  in  some  of  the 
establishments  large  numbers  of  women  find  employment.  The  work  is  fatiguing  and 
requires  strength  as  well  as  skilL  The  men  are  usually  able  to  shuck  more  than  the 
women;  and  while  an  able  male  shucker  working  12  hours  can  make  $2.25  per  day, 
yet  because  of  the  irregular  employment  the  shuckers  do  not  average  more  than  $1.25 
throughout  the  season.  The  price  paid  for  this  labor  is  20  cents  per  <<  gallon  cup,"  this, 
as  provided  by  the  statutes  (L.  1886,  ch.  537),  holding  9  pints  wine  measure.  The 
other  employes  in  the  raw-shucking  trade,  numbering  about  450  men,  are  on  weekly 
wages,  ranging  from  $6  to  $20  per  week,  and  amounting  to  about  $115,000  during  an 
average  season. 

In  addition  to  labor  items,  large  expenditures  are  made  for  ice,  tubs,  etc.,  making 
the  total  cost  of  handling  the  oysters  in  the  shucking  houses  about  25  cents  per 
bushel.  The  total  value  of  the  output  of  the  raw-shucking  houses  of  Baltimore  dur- 
ing each  of  the  last  four  seasons  has  been  $2,662,076,  $2,373,526,  $2,482,000,  and 
$2,625,000,  or  an  average  for  each  bushel  of  oysters  received  of  $0.83,  $1.02,  $0.90,  and 
$0.97,  respectively. 

The  steaming  trade. — ^The  preserving  of  prepared  foods  in  hermetically  sealed  tin 
cans  was  begun  in  this  country  about  1844,  salmon  and  lobsters  being  among  the 
first  products  so  prepared.  About  1848  a  modification  of  the  process  employed  was 
extended  to  the  preserving  of  oysters,  they  being  first  cooked  in  kettles.  This  is  said 
to  have  been  originated  by  Mr.  Thomas  Kensett,  of  Baltimore,  but  the  trade  was 
developed  by  Messrs.  A.  Field  &  Go.,  of  that  city.  About  1860  Mr.  Lew  McMurry 
began  scalding  the  oysters,  and  the  product  of  his  house  enjoyed  a  high  reputation.* 

The  present  method  of  steaming  began  about  1864,  the  procedure  then  adopted 
differing  from  the  present  in  that  the  oysters  were  placed  in  baskets  holding  aboat 
3  pecks  each,  and  these  to  the  number  of  about  200  were  placed  in  a  large  box  and 
there  steamed.  From  the  beginning  of  this  trade  up  to  the  present  time  it  has  been 
prosecuted  almost  entirely  at  Baltimore,  probably  not  5  per  cent  of  the  total  quantity 
of  oysters  steam-canned  in  America  since  1848  having  been  prepared  in  houses  outside 
of  that  city.  From  1860  up  to  1875  the  steaming  business  was  prosperous,  but  from  1875 
to  1880  reputable  firms  engaged  in  this  branch  of  the  oyster  industry  suffered  consid- 
erably from  the  operations  of  certain  unscrupulous  packers,  who  by  putting  up  ^Uight 
weights"  injured  the  reputation    of  the  Baltimore  product.    Mutual    cooperation 


*  In  1852  a  canning  honse  was  started  by  Messrs.  Piper  and  Stetson  near  Stockton,  in  Worcester 
county,  but  closed  after  working  a  few  months. 
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among  the  packers  resulted  in  a  decrease  in  the  fraudulent  practice,  but  it  was  not 
entirely  broken  up  until  1884,  when  the  general  assembly  required  (L.  1884,  ch.  257) 
that  all  persons  engaged  in  steaming  oysters  should  cause  to  be  stamped  on  each  can 
the  true  weight  of  the  solid  oysters  therein,  all  sales  of  unstamped  oysters  to  be  void. 
Provision  was  made  for  the  appointment  by  the  governor  of  two  persons  as  examiners 
of  the  oysters  packed,  who  should  see  that  the  law  relative  to  "light  weights"  was 
properly  enforced.  Each  person  or  company  engagin  g  in  the  canning  of  steamed 
oysters,  as  a  condition  on  which  they  were  permitted  to  carry  on  the  business,  was 
required,  at  the  end  of  each  month,  to  make  a  sworn  statement  to  the  comptroller  of 
the  State  treasury  of  the  quantity  of  oysters  steamed,  at  the  same  time  paying  into 
the  State  treasury  one-tenth  of  1  cent  per  bushel  for  all  so  used. 

The  following  statement  is  presented  exhibiting  for  a  period  of  years  the  quantity 
of  oysters  utilized  in  the  steaming  trade  at  Baltimore: 

Baltimore  steaming  trade  receipts. 


S"-""-                    '    bSieU. 

Season. 

No.  of 
bushels. 

1865-66 965.000 

1879-80 2, 689.  939 

1888-89 

1889-90 

2,570,217 
2,491.088 
1. 860,  792 
2,396,763 
1,826,428 

1884-85 2,746,923 

1885-86 3,074,770 

1886-87 2,909,761 

1887-88 2,591,402 

1890-91 

1891-92 

1892-93 

The  number  of  houses  in  Baltimore  engaged  in  steaming  oysters  is  20,  valued  at 
$1,255,000;  of  these,  10  valued  at  (630,000  engage  in  handling  raw  oysters  as  well  as 
steamed.  These  houses  are  all  located  along  the  shores  of  the  harbor,  and,  together 
with  the  ground  occupied,  range  in  value  from  $6,000  to  $185,000.  The  quantity  of 
oysters  handled  by  each  house  varies  from  a  few  hundred  bushels  to  650,000.  The 
smallest  quantity  handled  by  any  one  hoi^se  in  1889-90  was  631  bushels;  in  1890-91, 
3,866  bushels;  in  1891-92,  7,918  bushels;  and  in  1892-93,  2,014  bushels.  The  largest 
quantity  handled  by  any  one  house  during  the  same  seasons  was  551,771,  5  60,815, 
557,984,  and  505,100,  resi)ectively.  On  several  occasions  a  single  house  has  steamed 
over  170,000  bushels  in  one  month. 

The  following  table  exhibits  by  months  the  quantity  of  oysters  steam-canned  at 
Baltimore  during  certain  seasons: 


Months. 


September 
October  ... 
November 
December 
January . . 
Febmary . 
March  . . . . . 

April , 

May 


Total 


1884-85. 


Bushels. 
61,623 
268,  180 
474,  826 
485,062 
255,424 
274,921 
543,623 
382,364 


1886-86. 


BushOs. 
67,281 
564,023 
769,265 
516,  052 
129,004 
247,289 
575,364 
206,492 


1889-90. 


Bushels. 


354,241 
549,  817 
299,218 
141,  459 
301,  352 
385,096 
457,820 
1,185 


2,745,923       3,074,770  i    2.491,088 


1890-Cl. 


Bushels. 
20,524 
207,436 
396.  728 
307,183 
165,  312 
368,709 
157,329 
295,203 
2,368 


1,860,792 


1891-92. 


Bushels. 
6,244 
390,257 
586,370 
459,460 
83,005 
290,980 
269,372 
311,075 


2,396,763 


1892-93. 


Bushels. 

10,677 

490,608 

348, 395 

178,830 

14,042 

39,184 

346, 910 

397,832 


1,826,428 


The  following  is  a  description  of  the  methods  employed  in  steaming-houses: 

The  oysters  are  taken  from  the  vessels  and  placed  in  cars  of  iron  frame-work,  6  or  8  feet  long. 
These  cars  run  on  a  Ught  iron  track,  which  is  laid  from  the  wharf  through  the  "steam  chest"  or 
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The  total  extent  to  which  Maryland  is  di>(>eiuleut  ou  the  oy;»ti^r  fisdiiM^y  18  not 
faUy  indicated  in  the  foregoing  tables*  The  amount  of  money  r«KH!dved  by  the  oyatei^ 
men  for  their  product  poorly  represents  the  value  of  this  industry «  In  the  eleven 
counties  in  which  the  fishery  is  proseout^^  it  is  the  mainstay  of  the  )H>oph\  and  the 
prosperity  of  nearly  all  business  therein  is  regulated  by  iU  As  fitui^fitlhs  of  the 
oysters  are  sent  out  of  the  State  through  wholesale  miu*kets«  etc.,  and  im  the  value  of 
the  product  after  it  has  passed  through  these  markets  and  tn4ns)H)rt)^tion  agtnioies 
averages  about  90  cents  for  each  bushel  originally  representetl*  it  is  reasonable  to 
assume  that  for  each  bushel  of  oysters  caught  in  Maryland  al)out  70  cents  is  bmught 
into  the  State.  During  the  last  t«n  years  this  would  amount  to  about  #iSO,(H)0,tHH> 
received  by  the  oystermen,  marketmen,  transportiUion  agencies,  etc««  whieh  would 
not  have  been  brought  into  the  State  were  it  not  for  the  oyster  fishery,  and  this  dites 
not  include  the  value  of  the  millions  of  bushels  of  oyst-ers  consumeil  within  the  SU%U\ 
This  sum  is  much  greater  than  the  total  taxable  value  of  all  property  Im^itiHl  in  Uio 
counties  in  which  this  fishery  is  prosecuted,  not  including  the  city  of  Baltimore. 

At  least  95  per  cent  of  this  revenue  is  received  by  men  whose  wages  or  ImnmieH 
amount  to  less  than  $1,000  a  year.  In  this  class  are  included  all  the  oysttTmen  and 
nearly  all  the  employes  of  the  shucking-houses  and  transportation  agenfies.  Thei)« 
when  consideration  is  taken  of  the  large  number  of  persons  engaged  in  other  vm^a* 
tions,  but  dependent  on  the  patronage  of  these  men  to  a  greater  or  less  extent,  hucU  as 
vessel  builders  and  repairers,  sail-makers,  bhicksmiths,  hi)use  carpenters,  groc'erymeu, 
merchants,  even  the  physicians,  lawyers,  etc.,  the  enormous  value  of  the  industry  is 
apparent,  and  it  is  observed  how  vitally  important  to  the  peo))lo  of  the  Htat'O  is  the 
continued  prosperity  of  the  fishery. 

A  careful  survey  of  the  extent  of  the  oyster  product  of  Maryland  from  the  begin- 
ning  of  the  present  century  develops  the  following  as  an  approximation  of  the  product 
during  each  decade,  not  including  those  taken  by  non-residents  or  those  used  for 
fertilizing  purposes: 


Period. 

No.of  buhelB. 

Period. 
1860-1870 

Ko.  of  biubeU. 

68,000,000 
114,000,000 
116,000,000 

81,730,000 

1800-1810 

2,600,000 
4,000.000 
6,000,000 
8,000.000 
16,000,000 
34,000,000 

1810-1820 

1870-1880 

1820-1830 

1680-1800 

1830-1840 

1800-18(ra 

1840-lfiSO    

Total 

1850-1860 

808,230,000 

• 

To  exhibit  the  comparative  value  of  this  product,  the  following  tabular  Mtiitommit 
is  submitted  showing  the  average  prices  received  at  Baltimore  during  the  seasonn 
indicated  for  '^  straight  up"  or  standard  stock.  These  figures  are  a  trifle  higher  than 
the  average  for  the  product  of  the  State: 


SeMon. 

Average 

price  per 

buebel. 

185041.. 
US6-S6.. 
1860-61.. 
1M6-66,. 
U70-71.. 
U78-76.. 

Cents. 
20 

30 

86 

•76 

36 

33 

, 

HeMOO. 


188041. 
.  1886-86. 
'  IH8(MW. 
i  189041. 
'  UWl  92, 
■  189248. 


prifMimr 
lituib«L 


<JmU§, 
40 
46 
M 

m 

62 


'War  prio«e. 
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cans,  which  contain  abont  5  ounces  of  solid  meats,  the  2-poand  cans  containing  10 
ounces.  The  price  received  during  the  last  four  or  five  years  for  the  l-ponnd  and 
2-pound  cans  has  averaged  about  85  cents  and  $1.60,  respectively,  per  dozen.  The 
value  of  the  output  of  the  canning  trade  during  each  of  the  last  four  seasons  has 
been  $1,728,985,  $1,612,572,  $1,856,510,  and  $1,505,940,  an  average  for  each  bushel  of 
oysters  handled  of  about  69,  86,  77,  and  84  cents,  respectively.  During  the  summer 
these  houses  and  employes  are  also  engaged  in  canning  fruits  and  vegetables. 

Through  the  valuable  assistance  of  many  persons  connected  with  the  oyster  trade 
of  Baltimore,  I  am  enabled  to  exhibit,  with  much  detail,  the  extent  of  the  trade  in  that 
city  during  recent  seasons,  these  data  being  presented  in  the  following  table: 

StaiUHoB  of  Baltimore  oyier  trade. 


Items. 

No.  of  Mtablislimeiits : 

Raw  trade  only 

Raw  and  steaming 
trade  combined  . . 
Steaminff  trade  only 
Commisuon  sellore. , 

Total 

Propertylnveated,  value 

Raw  trade  only 

Raw  and  steaming 
trade  combined  . . 
Steaming  trade  only 
Commission  sellers. . 

Total 

Cash  or  credit  capital : 

Raw  trade 

Steaming  trade 

Commission  sellers . . 

ToUl 

Tersons    engagsd  (pro- 
prietors and  clerks) : 

Raw  trade  only 

Raw  and    steaming 

trade  combined... 

Steaming  trade  only . 

Commission  sellers. . 

Total 

Shuckers : 

Rawtrade 

Steaming  trade 

Total 

Otber  employes : 

Rawtraae 

Steaming  trade 

Total , 

Grand  total  of 
persons 

Trade    of    commission 
sellers: 
Oysters  reo'd  fttim 
transporters,  bash. 
Value  received   by 

trahsporters 

Value  received  by 
commission  sellers . 


1889-80. 


1890-01. 


61 

0 
10 
14 


49 

9 
10 
15 


64 


$734,600 

610,000 

646,000 

66,000 


2,044,600 


$660,000 

1,046,000 

340,000 


1,935,000 


139 

42 
46 
40 
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8,284 
4,266 


7.640 


820 
600 


880 


8,687 


5,925,400 

13,084,075 

8,143,829 


83 


1716,500 

505,000 

639,000 

63.600 


2,013,100 


$570,000 
980,000 
255,000 


1891-92. 


48 

10 
10 
15 


83 


$715,000 

615,000 

640,000 

66,000 


2,035,000 


$620,000 

1,170,000 

260,000 


1,755,000    2,060,000 


130 

42 
46 
43 


261 


8,014 
8,763 


6,777 


278 
514 


792 


7,830 


4,893,600 

$2,967,051 

3,010,087 


132 

44 

47 
43 


266 


7,397 


306 
554 


860 


8,523 


5,364,320 

$3,108,390 

3,188.650 


8,194 
4,208 


Items. 


Raw-shucking  trade: 
Oysters  rec*d,  bush. . . 
Bxpenses: 

Cost  of  oysters  . . 
Wages  paid  to 

shuckers 

Wages  paid  to 

others 

Incidental    ex  - 
penses 


Total. 


Products : 

Extra  selects- 
Gallons... 
Value.... 

Selects — 
Gallons... 
Value  .... 

Standards- 
Gallons... 
Value  . . . . 


1888-00. 


3,206,177 
$1, 899, 660 
426.909 
128,247 
67,830 


2,621,146 


Total  gallons . . 
Total  value 

Steaming  trade : 

Oysters  rec'd,  bush. . 

Bxpenses: 

Cost  of  oysters.. 
Wages  paid  to 

shuckers 

Wages  paid  to 

o  wers 

Cost  of  tin  cans, 

labels,  etc 

Incidental    e  x  • 

penses 


Total. 


Products: 

6^>unce    cans,    pre- 
>pared— 

Number , 

Value 

10-ounce    cans  pre- 
pared- 

Kumber 

Value 

Miscellaneous  cans, 
prepared — 

Ounces 

Value 


Total  ounces 
Total  value. . 


83,361 
$134,062 

580.724 
$768,260 

1, 947, 636 
$1,759,754 


2,620,721 
$2,662,076 


2,491,088 


$1,071,168 

74,320 

98.765 

319.022 

24.950 


1,688,225 


9,669,160 
$723,027 


4.579,356 
$632,138 


23,361.850 


1890-91. 

2,831,228 
$1, 806, 129 
302,164 
89.752 
45.760 


2,243,805 


48,475 
$82,184 

452,266 
$682,287 

1.362.640 
$1.608..055 


1891-92. 


2,786,342 
$1,810,120 
366,430 
109,365 
60.000 


2,845,916 


52,120 
$75,180 

520, 610 
$724,050 

1,654,850 
$1,682,770 


1,863,381  <  2.227,080 
$2,373,526  $2,482,000 


1,860,792 


$1,023,436 

61,074 

74,160 

310,370 

18,900 


2,386,763 


1,487.940 


7,890,632 
$632,741 


3.996,521 
$621,146 


19,720,840 


$373i820      ^358. 685 


117.001,210  '09.129,210 
$1,728,085  $1,612,572 


$1,201,600 

73.680 

07,500 

320.000 

25,000 


1,717,780 


0,388,660 
$764,450 


4,643,822 
$725,515 


22,635,000 
$366,545 


116,016,470 
$1,856,510 
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of  the  natural  ree&  on  which  these  three  forms  of  fishery  are  prosecuted  has  been 
found  to  be  about  154^  121 ,  and  SO  square  miles,  respectively,  and  the  average  annual 
product  during  the  last  five  years,  4,850,000,  3,450,000,  and  2,750,000  bushels.  These 
data  form  the  basis  of  the  following  tabular  statement: 


Form  of  fishery. 


TonciDg 
Dreogioj 
Seraping 


Totid... 
Average 


Area, 

aqaare 

miles. 


Product, 
bushels. 


Average  rerenue. 


Annual 

revenue, ; 

average  for  Per  sanare  i  Per  1,000 
five  years.        mile.       !   bushels. 


164       4,850,000 

'121  <    3,450,000 

80  I    2,750,000 


$21,947.60 
50, 1.36. 00 
12,106.67 


$142. 61 
414. 33 
162.48 


355 


11,050,000      84,281.20 


1 


237.41 


*  Of  this  area  42  square  miles  are  used  also  by  Virginia  oystermen. 

The  foregoing  table  exhibits  the  annual  average  rate  of  revenue  for  the  last  five 
years,  but  as  the  license  fees  for  tonging  were  increased  in  1892  it  does  not  properly 
exhibit  the  extent  of  the  tax  which  that  branch  of  the  fishery  is  now  paying,  and  the 
following  table  is  submitted  for  this  purpose,  showing  the  condition  of  the  license- 
revenue  receipts  for  the  season  1892-93: 

Lioense-revenue  receipts  for  1892-98. 


Form  of  fishery. 


Tonging 
Dredi 


Scrap: 


ing 


Total... 
Average 


Area, 

square 

miles. 


154 

121 

80 


355 


Product, 
bushels. 


4,432,500 
3,100,000 
2,610,000 


10,142,600 


Annual 

revenue. 


$32,353.50 
44, 781. 72 
13,333.74 


90,468.96 


Average  revenue. 


Per  square 
mile. 


r^iio.oo 

370. 14 
166.67 


264.84 


Per  1,000 
bushels. 


$7.30 

14.44 

6.10 


/     8.92 


The  fact  that  about  200  vessels  and  boats  work  under  both  a  dredging  and  a 
scraping  license  complicates  somewhat  the  consideration  of  the  proportionate  revenue 
I)er  square  mile  or  per  1,000  bushels  for  those  two  forms  of  fishing.  In  the  two  fore- 
going tables  the  catch  made  by  these  crafb  has  been  noted  entirely  under  dredging. 
Were  it  practicable  to  exhibit  with  greater  accuracy  these  average  items  for  the  two 
branches. of  fishery  indicated  the  average  revenue  from  dredging  per  square  mile 
would  be  slightly  decreased  and  the  revenue  per  1,000  bushels  would  be  slightly 
increased  and  an  opposite  e£Pect  would  be  produced  in  these  two  items  for  the  scraping 
branch  of  the  fishery,  but  the  change  effected  would  not  be  material. 

It  is  thus  observed  that  during  the  last  season  the  dredgers  have  paid  twice  as 
much  revenue  or  tax  per  1,000  bushels  as  the  tongmen  and  nearly  three  times  as  much 
as  the  scrapemen.  The  total  revenue  during  that  season  averaged  $8.92  per  1,000 
bushels,  or  $254.84  per  square  mile,  or  40  cents  per  acre.  As  the  oystermen  received 
about  $5,500,000  fox  their  catch,  the  State  revenue  was  at  the  rate  of  over  $16  per 
$1,000  worth  of  oysters. 

The  total  revenue  since  the  adoption  of  the  license  system  being  $1,781,520.61, 
and  the  area  of  the  reeft  approximating  355  square  miles,  the  State  has  up  tq  the 
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bottiteMy  valned  at  $60^000,  and  employing  700  persoag,  who  receive  nearly  $100,000  in 
wageH  atiimally.  The  quantity  of  oyHters  handled  by  these  hooses  approximateB 
050^000  bufihelis  annually  and  consists  mostly  of  ^^Choptanks^  and  ^^  Eastern  Bays." 

Anne  Arundel  County. — Excepting  Baltimore,  Annai>olis  is  the  only  wholesale 
oyster  market  on  the  Western  Shore  of  Maryland.  The  business  was  established 
here  about  1866  and,  together  with  the  oyster  fishery,  at  present  constitutes  the  most 
Important  commercial  source  of  revenue  in  the  "Ancient  City."  Nearly  all  of  the 
oysters  handled  are  the  product  of  the  tongiug-grounds  along  the  shores  of  Anne 
Artindel  Oounty,  \vi^li  occasional  cargoes  from  Eastern  Bay  and  Chester  Elver.  The 
quantity  re<'eived  at  this  market  annually  amounts  to  about  300,000  bushels,  and  the 
persons  employed  in  the  10  houses,  which  are  valued  at  $35,000,  number  400,  who 
receive  $40,000  a  year  in  wages,  the  cost  of  handling  the  oysters  being  about  $75,000. 

Other  portH, — Several  small  markets  exist  in  Wicomico  and  Queen  Anne  counties, 
giving  employment  to  about  125  persons  and  utilizing  about  110,000  bushels  of  oysters 
annually.  The  Hhu(*.king-houses  in  Wicomico  County  are  located  at  Whitehaven,  on 
the  Wicomico  llivcr.  Salisbury,  in  that  county,  formerly  handled  a  large  quantity  of 
oysters  and  was  the  first  wholesale  market  established  in  Maryland  outside  of  Balti- 
niorC)  but  the  more  favorable  location  of  Crisfield  attracted  the  trade  of  Salisbury  as 
soon  as  the  former  port  obtained  railroad  facilities. 

The  oyster  trade  at  Seaford,  Delaware,  located  on  a  branch  of  the  Nanticoke 
Hlver,  is  entirely  dependent  on  the  product  of  the  fishery  in  Maryland,  nearly  all  of 
its  stip|)ly  being  obtained  from  the  Tangier  Sound  and  tributaries.  This  was  the  first 
of  the  down-the*bay  oyster  markets,  the  industry  being  started  here  in  1859  by  Messrs. 
Piatt  and  Mallory,  ft*om  Conneotiout.  From  1860  to  1868  a  large  business  was  done 
In  canning  raw  oysters.  At  present  there  are  5  shucking-houses  at  Seaford,  valued  at 
$10,000,  employing  415  persons,  and  handling  about  250,000  bushels  of  oysters  annually. 

The  folio wiug  tables  exhibit  with  much  detail  the  extent  of  the  shucking  trade  at 
the  oounty  markets  during  certain  seasons : 


The  countfi  of^ter  markeU. 
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The  following  tabular  statement  exhibits  in  a  comparative  form  the  total  extent 
of  the  shacking  trade  daring  a  number  of  seasons.  The  increase  in  the  county 
markets  at  the  expense  of  the  trade  at  Baltimore  is  particularly  noticeable  : 

Table  showing  total  extent  of  the  oyeter-ehueking  trade  in  Maryland, 


Items. 


Nnmber  of  persons 

Value  of  property 

Cash  capital 

Wages  paid 

other  expenses 

Oysters  shacked ; 

Baw,  bushel 

Value  paid 

Value  received 

Oysters  canned : 

Bushels 

Value  paid 

Value  received 

Total  oysters  handled: 

Bushels 

Value  paid 

Value  received 

Bnhancement  in  value 


1870-8n. 


Baltimore. 


6,627 

$1, 360, 066 

$2,338,300 

$602,427 

$407,541 

3,760.353 
$1,448,040 
$2,272,240 

2, 680, 030 

$811,208 

$1,244,600 

6,450.202 
$2,250,248 
$3,517,348 
$1,258,101 


Counties. 


2,012 

$75,060 

$154,050 

$175, 352 

$126. 100 

1,160.048 
$300,420 
$453,407 

33,252 
,$7,280 
$23,408 

1, 104, 200 
$307,600 
$476,400 
$168,800 


ToUl. 


8.639 

$1,436,026 

$2, 407. 850 

$777,770 

$523,781 

4,030,301 
$1,748,460 
$2,726,737 

2, 723, 101 

$818,488 

$1, 268, 112 

7. 653. 402 
$2,566,848 
$3,003,848 
$1,427,000 


1888-00. 

Baltimore. 

Counties. 

Total. 

8.687 

$2,044,600 

$1, 035, 000 

$727,241 

$411, 802 

3, 206. 177 
$1,800,660 
$2, 662, 076 

2, 401, 088 
$1, 071, 168 
$1,728,085 

5.607,265 
$2,070,888 
$4,301,061 
$1,420,283 

8,444 
$252, 705 
$272,050 
$430,037 

12.181 
$2,207,805 
$2,207,060 
$1,167,278 

2,004,364 
$1,326,558 
$2,032,081 

6, 200, 541 
$3,225,218 
$4,604,157 

2, 401, 088 
$1,071,168 
$1,728,085 

8,601,629 
$4,296,886 
$6,423,142 
$2,126,756 

2,004,364 

$1,825,558 

$2,082,081 

$706,523 

Items. 


Number  of  xieriions 

Value  of  property 

Cash  capital 

Wagea  paid 

Other  expenses 

Oysters  snuoked : 

Baw,  bushel 

Value  paid 

Value  received 

Oysters  canned : 

Bushels ■ 

Value  paid 

Value  received 

Total  oysters  handled : 

Bushels ■ 

Value  paid 

Value  received 

Enhancement  in  value 


1890-81. 


Baltimore. 


7,880 

$2,018,100 

$1,756,000 

$527,160 

$375,030 

2, 331, 228 
$1,806,129 
$2,373,526 

1,860,702 
$1,023,486 
$1,612,572 

4,192.020 
$2,820,565 
$3,986,101 
$1,156,536 


Counties. 


3,463 
$262,525 
$285,850 
$397,803 


2, 810. 292 
$1,350,782 
$1, 817, 000 


Total. 


11,203 

$2, 275, 625 

$2,040,850 

$924,953 


5,141,5^ 
$3,156,911 
$1,290,526 

1,860,702 
$1,023,436 
$1,612,572 


2, 810. 292 

$1. 350. 782 

$1,017,000 

$566,218 


1891-92. 


Baltimore.     Counties. 


8,523 

$2,035,000 

$2,050,000 

$646,075 

$406,000 

2,736,342 

$1,810,120 

2,482,000 

2,396,763 
$1,201,600 
$1,856,510 


3.585 
$270,500 
$295,000 
$456,350 


3, 362, 480 
$1,544,610 
$2, 368, 130 


Total. 


12,106 
$2,806,500 
$2,246,000 
$1,108,826- 


7,002,312  ;  5,133,105 
$4. 180. 347  I  $3.  Oil,  720 
$5,903,101  !  $4,338,000 
$1,722,754  $1,826,280 


-8,362,480 

$1, 544, 610 

$2, 368. 130 

$823,520 


6,098.822 
$8,354,789 
$4, 850, 180 

2, 896, 763 
$1,201,600 
$1, 856, 510 

8,405,585 
$4,556,330 
$6,706,180 
$2,149,800 


The  oyster  shells, — ^The  disposition  of  the  shells  has  always  been  an  imi>ortant 
item  for  consideration  in  connection  with  the  marketing  of  oysters.  As  several 
hundred  vessels  are  constantly  employed  during  seven  months  of  each  year  in  trans- 
porting oysters  to  the  markets,  and  as  1,000  bushels  of  oysters  produce  about  1,100 
bushels  of  shells,  it  can  be  imagined  how  rapidly  these  accumulate  about  the  shucking- 
houses.  The  quantity  of  shells  landed  on  the  Maryland  shores  during  the  last  ninety 
years  approximates  nearly  400,000,000  bushels,  or  12,000,000  tons,  twice  sufficient  to 
overload  and  sink  every  sail  and  steam  vessel  and  barge  and  canal  boat  of  America, 
and  greater  than  the  combined  tonnage  of  all  the  sail  vessels  of  the  world.  As  three- 
fourths  of  the  composition  of  the  shell  is  carbonate  of  lime,  the  question  that  the  Fool 
asked  of  King  Lear — how  the  oyster  makes  its  shell — appears  almost  unanswerable. 

Until  the  last  two  or  three  years  the  shells  were  usually  given  away  without  cost 
to  the  recipient  and  even  then  it  was  so  difficult  to  become  relieved  of  them  that  those 
marketmen  with  very  limited  areas  attached  to  their  shucking-houses  spent  thousands 
of  dollars  annually  in  having  the  shells  removed.  But  the  demand  for  them  so  greatly 
increased  that  they  are  now  a  considerable  source  of  profit.    It  is  estimated  that  in 
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1889-90  the  Baltimore  marketmeii  in  the  aggregate  paid  $20,000  to  be  relieved  of  the 
shells;  in  1890-91  some  paid  to  have  the  shells  removed,  some  succeeded  in  giving 
them  away,  while  others  were  enabled  to  sell,  this  depending  on  the  storing  facilities 
of  the  respective  market-houses,  and  probably  the  trade  came  out  even.  In  1891-92  and 
1892-93  nearly  all  the  marketmen  sold  their  shells  at  prices  ranging  from  ^  to  1^  cents 
per  bushel,  the  trade  receiving  each  season  about  $25,000  therefrom.  A  similar 
condition  prevailed  at  the  smaller  ports  of  the  State. 

The  uses  to  which  these  shells  are  applied  are  numerous  and  constantly  increasing, 
the  principal  ones  being  here  enumerated  in  the  order  of  their  extent: 

1.  For  country-road  making  and  filling  in  hollows,  chiefly  in  Maryland,  but  during 
the  last  three  years  the  Southern  States  bordering  the  coast  have  used  large  quantities 
for  this  purpose. 

2.  For  conversion  into  lime  for  use  in  coal-gas  making  and  other  purposes  in 
Maryland  and  adjacent  States. 

3.  In  the  cultivation  of  oysters,  mostly  in  Virginia,  but  also  in  Connecticut  and 
elsewhere.  In  1891-92  and  1892-93  about  750,000  bushels  were  each  year  used 
in  this  manner.  The  Chesapeake  oyster  shells  are  not  so  desirable  for  ^<  cultch  "  as 
those  of  New  York  and  Connecticut,  because  of  their  being  thicker  and  flatter. 

4.  For  the  beds  of  railroads.  While  not  so  endurable  or  steady  as  rock,  yet  they 
answer  the  purpose  very  well.  Examples  of  their  use  in  this  manner  may  be  found 
along  the  Baltimore  and  Eastern  Shore  railroad,  the  Kew  York,  Philadelphia  and 
Korfolk  railroad  between  Salisbury  and  King  Creek,  the  Sparrow  Point  road,  all  in 
Maryland,  and  on  the  Southern  Pacific  railroad  near  Morgan  City,  La. 

5.  For  chicken  food.  This  product  is  very  well  known,  the  shells  being  merely 
crushed  into  small  particles.  Its  i)opularity  is  increasing,  but  the  quantity  of  shells 
utilized  is  small. 

6.  In  the  manufacture  of  certain  special  grades  of  iron.  The  shells  are  used 
because  of  their  being  so  largely  comi)osed  of  carbonate  of  lime. 


STATISTICAL  SUMMARY. 

Early  extent  of  the  industry. — ^Little  reliable  data  exist  with  which  to  exhibit  the 
extent  of  the  oyster  industry  of  Maryland  prior  to  1865.  Careful  search  has  been 
made  through  such  Maryland  publications  of  that  time  as  would  be  likely  to  make 
reference  to  this  subject,  and  although  this  search  has  not  been  rewarded  with  grati- 
fying results  the  following  data  have  been  obtained. 

An  official  report  of  the  State,  made  in  1840,  estimated  the  quantity  of  oysters  used 
by  the  trade  during  the  previous  season  at  710,000  bushels,  the  raw-shucking  trade 
having  been  established  in  1836;  and  in  1850  one  of  the  daily  papers  of  the  State  cal- 
culated that  the  annual  consumption  by  the  trade  was  then  about  1,350,000  bushels, 
the  steaming  trade  having  been  established  four  years  previously. 

A  writer  in  the  Baltimore  American  in  1857  stated  that  the  quantity  of  oysters 
marketed  in  the  shell  during  the  preceding  season,  1856-57,  was  950,000  bushels, 
while  the  shucking-houses  of  the  State  utilized  1,660,000  bushels,  a  total  of  2,610,000 
bushels.  The  Merchants'  Magazine  and  Commercial  Review,  of  New  York,  estimated 
in  1859  the  Maryland  crop  for  the  season  1858-59  to  have  been  3,500,000  bushels. 
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Lieut.  Paul  de  Broca,  who  visited  this  country  in  1862  to  study  the  oyster  industry 
in  the  interests  of  the  French  Government,  reported  the  following  as  the  extent  of  the 
Maryland  industry  in  1861:* 

Maryland  oyster  fishery  in  1861, 


BnshelA  of  oysten  oaaght 

Valae  of  same 

Number  of  vessels  anS  boats  employed. . 

Number  of  persons 

Cajiital  invested 

Commeroial  valoe  of  marketed  prodacts. 


8,000,000 

$1,050,000 

600 

8,000 

tl,  800, 000 

$8,000,000 


No  data  exist  to  verify  or  dispute  any  of  these  statements,  and  it  is  supposed  that 
they  fairly  represent  the  extent  of  the  industry  during  the  periods  for  which  they  were 
respectively  recorded. 

Beginning  with  1865^  the  record  of  the  number  of  tonging,  dredging,  and  scraping 
licenses  issued,  as  exhibited  on  other  pages  of  this  report,  is  a  good  index  to  the 
growth  and  prosperity  of  each  branch  of  the  fishery.  The  data  relative  to  the  quan- 
tity of  oysters  obtained  since  then  are  also  more  voluminous  and  reliable  than  for  the 
preceding  period. 

During  the  first  season  in  which  the  general  license  system  was  operative,  1865-66, 
according  to  Mr.  0.  S.  Maltby,  the  catch  by  tongs  amounted  to  1,216,375  bushels  and 
by  dredges  and  scrapes  3,663,125,  a  total  of  4,879,500  bushels. 

For  the  seasons  1868-69, 1869-70,  and  1870-71  the  following  statistics  have  been 
presented  by  Mr.  Hunter  Davidson,  who  was  then  in  command  of  the  fishery  force: 

Maryland  oyster  fishery  in  1868-69, 1869-70,  and  1870-71, 


Items. 


Vessels  dredging  and  scraping: 

Nnmber 

Tonnage 

Value 

Boats  tonging: 

Number 

Value 

Men  dredging  and  scraping 

Men  tongmg 

Catch,  dredsingand  scraping bushels 

Catch,  tongmg 

Total bushels 

Value 


i8a8-<». 

1669-70. 

1870-71. 

663 

642 

637 

12,600 

14,436 

14,426 

$449,400 

$513,600 

$509,600 

1,907 

1,647 

1.792 

$143,025 

$123, 525 

$134,400 

3,560 

4.060 

3,775 

3,325 

3.410 

3,807 

6,305.600 

7, 190. 400 

6.686.400 

1,735,870 

2,043,075 

2. 261, 403 

8,040,070 

9,233,475 

8,947,808 

$2,614,340 

$3,281,716 

$3,031,731 

The  following  data  were  reported  in  1880  by  the  17.  8.  Fish  Commission,  as  repre- 
senting the  extent  of  the  industry  in  1879-80 : 


Maryland  oyster  fishery  in  1879-80, 


Branches  of  the  industry. 


Dredj^g 

Scnq>ing 

Tonging 

Transporting. 


Total 


No  of        Value  of 

boatsand    boats  and 

vessels,  i 


700     $1«060,000 

550  .       440,000 

1.825  i        182,500 


200 


300,000 


persons 
employed' 


6,600 

2.200 

5,148 

800 


3.275  ,     1.972,500  |       13,748 

i 


Oysters  caught,  nnmber  of  bushels  =  10,600,000. 


Etude  8iir  Tlndiutrle  Huitri^re  des  Etats-UniB.    Pari0, 1865. 
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Present  extent  of  the  industry, — ^The  following  tables  compiled  for  this  report  exhibit 
by  counties  the  extent  of  the  various  branches  of  the  oyster  industry  for  the  seasons 
1890-91  and  1891-92: 

TONGINO,  1890-91. 


Counties. 

No.  of 
men. 

Vessels  tonging. 

Boats  tonging. 

Total  vessris 
and  boats. 

Value  of 
tongs. 

Total  catch. 

No. 

Ton- 
nage. 

Value. 

Value  of 
outfit. 

No. 

Value. 

No. 

Value. 

Bushels. 

Valne. 

Somenet 

Wicomico 

Dorchester 

Talbot 

Qaeen  Anne . . 
Kent 

1,405 

850 

1,443 

1,237 

1,112 

760 

1,957 

1,077 

1,380 

192 

192 

923 
344 
1.003 
656 
488 
410 
595 
512 
756 
155 
112 

$67,105 
31,925 
60,180 
44,090 
30,086 
19,609 
45.500 
25.016 
43,125 
5,673 
6,480 

923 
344 

1,003 
656 
488 
410 
650 
521 
757 
155 
115 

$67,105 
31,925 
60,180 
44,090 
30,086 
19,609 
71,290 
30,361 
43,875 
6,673 
7,630 

$9,216 

5,670 

7,408 

7,918 

5,065 

^,305 

12,442 

10,770 

10,410 

1,020 

795 

1,094,935 
353,500 
409.660 
402,000 
367,375 
236,500 
691,505 
264,730 
463,967 
54,518 
115, 143 

$522,774 
176,621 
206,291 
201,000 
204,374 
141,388 
321,530 
146,677 
267,241 
27.840 
93,070 

Anne  Arundel 

Calvert 

St.  Mary 

Charles 

Worcester  — 

Total.... 

56 
9 
1 

440.85 
75.92 
12.85 

$25,790 

5,345 

750 

$5,250 

750 

90 

3 

20.62 

1,150 

85 

11, 614 

68 

550.24 

33,035 

6,175  5.954 

378,789 

6,022 

411.824 

75,109 

4,853,838 

2, 307, 816 

TONGING,  1891-92. 


Counties. 

No.  of 
men. 

Vessels  tonging 

Boats  tonging. 

Total  vessels 
and  boats. 

Value  of 
tongs. 

Total  catch. 

No. 

Ton- 
nage. 

Value. 

Value  of 
outfit. 

No. 

Value. 

No. 

Value. 

Bushels. 

Valne. 

1 

Somerset 

Wicomico 

Dorchester 

Talbot 

Queen  Anne  . . 
Kent 

1.355 

830 

1.352 

727 

1.064 

862 

1,834 

1,102 

1,394 

167 

126 



•         >  •  •  « 

890 
333 
933 
512 
564 
510 
574 
523 
759 
122 
89 

1 

$65,220       890 
31. 025       333 
59,480       933 
36,070  I    512 
37,590       564 
29,480  ,    510 
44,210  ,    615 
28. 350  !    531 
43.990  <     7S0 

$65,220 
31,025 
59,480 
36. 070 
37,590 
29,480 
64,075 
83,550 
43,990 
5,105 
5,370 

$8,860 

4,830 

7,015 

4,835 

5.180 

4,965 

11,625 

11, 010 

11, 015 

940 

525 

1,065,530 
370,825 
450.720 
324.650 
420,160 
345,820 
667,295 
334.640 
487.675 
44,500 
94.520 

$486,230 
176.820 
212,806 
169.180 
200.615 
174,130 
328,9^5 
173.915 
274, 210 
21.840 
80,640 

Anne  Arundel 

Calvert 

St.  Mary 

Charles 

Worcester 

Total.... 

41 
8 

326.70 
70.18 

$19,865 
5.200 

$4,300 
710 

5, 105 
5,370 

122 
89 

49 

10, 813 

396.88 

25,065 

5,010 

5,809 

385,800 

5,858 

410,955 

70,800 

4.606,385 

2,296,860 

The  extent  of  the  bedding  or  planting  industry  is  here  included.  This  is  so  small,  amounting  to  about  one-seventieth  of 
the  extent  of  the  tonging  fishery,  that  this  arrangement  does  not  preclude  the  use  of  the  foregoing  figures  as  an  exposi- 
tion of  the  extent  of  the  common  fishery  as  prosecuted  by  means  of  tongs. 

DREDGING,  1890-91. 


Counties. 


— ^ 

Somerset 

Wicomico 

Dorcheeter 

Talbot 

Kent 

Baltimore 

Anne  Arundel — 

Calvert 

St.  Mary 

Total 


No.  of 
men. 


2,458 

88 

203 

78 

11 

2.015 

40 

110 

208 


5.215 


759 


Vessels  dredging. 


No. 

Tonnage. 

Value. 

412 

7.338.63 

$329,420 

13 

305.41 

14.225 

31         649. 10 

30, 215 

18        170. 37 

8.420 

2 

31.45 

1.075 

235 

7.501.44 

228,645 

11 

121.16 

9,615 

10        410. 70 

22,805 

18 

215.90 

12.475 

Value  of 
outfit. 


Boats 
dredging. 


Total  vessels 
and  boats. 


No. 


$124,060     13 

4.815 

10,640    .... 

4,220  i... 

352  ..... 

84,694    .... 

1.505    .... 

3,035       4 

2,400     45 


Value.  No. 


$2,610 


16. 834. 16       656, 895  I    235. 721  i  62 


Value. 


680 


425 

13 

31 

18 

2 

235 
11 
23 


3,820     63 


7,110  821 


$332,030 

I    14,225 

30,215 

8,420 

1.075 

228,645 

9,615 

23,485 

16,295 


664,005 


Valne 

of 
appa- 
ratus. 


$37,745 

1.742 

3.620 

1,820 

125 

21. 150 

550 

1.445 

2,350 


Total  catch. 


Bushels. 


1,823,030 
42,190 
84,500 
46,160 
2,800 
767,046 
23.900 
56,550 
63,106 


Valne. 


70.547  I    2,909.282 


$913,08li 
22,065 
43,300 
24,235 
2.150 
554.231 
16.300 
36,300 
34.224 


1, 645, 90S 


Of  the  foregoing,  183  vessels  (2,648.23  tons)  and  13  boats  from  Somerset,  16  vessels  (156.81  tons)  from  Dorchester,  and  • 
vessels  (81.24  tons)  from  Talbot,  engaged  in  scraping  within  the  limits  of  those  counties,  catching  465,000,  20,000  and  8,000 
bushels  respectively,  reducing  the  catch  in  "  State  waters"  to  2,416,282  bushels,  with  a  valne  of  $1,405,906. 
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DREDGING,  1891-02. 


Counties. 


No.  of 
men. 


Somanet 

Wicomico 

Dorobester 

Talbot 

Kent 

Baltimore 

Anne  Arundel 

Calvert 

St.  Mary 

CbarlM 

Total 


2,225 

28 

283 

54 

14 

1.964 

114 

167 

204 

6 


VeaseU  dredging. 


No.  Tonnage. 


5,056 


351 

5 

42 

12 

2 

221 

25 

20 

19 

2 


689 


6,789.37 

94.05 

799.44 

121.53 

52.04 

6,992.34 

333.42 

228.22 

257.56 

42.42 


15, 660. 89 


Yaloe. 


$306,145 

4,975 

87.680 

6,100 

2,100 

221,670 

21,210 

15,850 

18,440 

2,600 


Value  of 
outfit. 


Boat* 
dredging. 


634,710 


$116,760 

2,200 

14.680 

2.660 

380 

84.875 

5,400 

3,100 

3,600 

800 


238,835 


No. 


U 


1 
20 
39 


71 


Value. 


$2,880 


450 
3.425 
2.630 


9,395 


Total  veeeela 
and  boats. 


No. 


862 

5 

42 

12 

2 

221 

26 

40 

58 

2 


770 


Value. 


$300,035 

4,975 

37,620 

6,100 

2,100 

221,670 

24,660 

19,275 

16,070 

2,600 


644.105 


Value 

of 
appa- 
ratus. 


$32, 575 

565 

4,060 

965 

210 

20,480 

1.710 

2,255 

2,430 

160 


65,430 


Total  catob. 


Busbels. 


1.993.220 

19,350 

165,065 

44,180 

8,235 

1, 123, 715 

86,280 

109,850 

102,500 

6,600 


3,657,965 


Value. 


$864,195 

9.680 

70,120 

18,885 

4,800 

621,460 

88,850 

56.100 

54.120 

8,100 


1,740,310 


Of  tbe  foregoing,  178  vessels  (2,885.60  tons)  and  11  boats  from  Somerset,  16  vessels  (158.70  tons)  fnm.  Dorobester,  and  4 
TMsels  (36.20  tons)  ttom  Talbot  County  engaged  in  scraping  witbin  ibe  limits  of  tbose  oountlM,  oatebing  500,000,  20,000, 
and  4.000  busbels,  respectively,  reducing  tbe  satcb  by  dredging  in  "State  waters"  to  8,188,966  busbels,  witb  a  value  at 
first  bands  of  $1,502,810. 

SCRAPING,  1890-91. 


Counties. 

No.  of 
men. 

Vessels. 

BoaU. 

Total  vessels 
and  boats. 

Value  of 
appara- 
tus. 

Catob. 

^Jo. 

105 

268 

23 

Ton- 
nage. 

Vslne. 

Value  of 
outfit. 

No. 

831 

266 

79 

Value. 

No. 

Value. 

Busbels. 

Value. 

Somerset   

Dorcbester 

Talbot 

1,416 

1^806 

883 

981.80 

469.59 

2.106.79 

$47,185 

129,935 

10,455 

$86,225 

53,447 

4,000 

•78,210 
84,580 
18,160 

486 
584 
102 

$125,895 

155,515 

28,615 

$20,509 

28,051 

8,410 

1.819,817 

1,157,786 

204,840 

$668,408 
577,890 
101,257 

, 

Total 

3.605     390  .%587.68 

187,675 

83,762 

676 

130,960 

1,072 

809,525 

46.970 

2,681,948 

1,342,145 

In  addition  to  tbe  foregoing,  183  dredging  vessels  (2,648.23  tons)  and  13  boats  £rom  Somerset,  16  dredging  vessels 
(156.81  tons)  from  Dorobester,  and  9  dredging  vessels  (81.24  tons)  flrom  Talbot  engaged  in  scraping  witbin  tbe  limits  of  tbose 
counties,  oatebing  tberein  465,000,  20,000,  and  8,000  busbels,  respectively,  tbus  increasing  tbe  catob  on  scraping  areas  to 
8,174,943  busbels,  with  a  value  to  tbe  oystermen  of  $1,562,145. 

SCRAPING,  1891-«2. 


Counties. 

No.  of 
men. 

Vessels. 

Boats. 

Total  vessels 
and  boats. 

Value  of 
appara- 
tus. 

Catcb. 

No. 

Ton- 
nage. 

Value. 

Value  of 
outfit. 

No. 

Value. 

• 

No. 

454 
566 

74 

Value. 

$182,700 

169,010 

28,895 

Busbels. 

Value. 

Somerset ......... 

1,514 

116 

1.036.42 

2,602.88 

145.82 

$53,015 

131,420 

8,875 

$27,960 

56,975 

3,640 

838 

280 
56 

$79,685 
37,690 
14,520 

$21,620 

26,060 

2,785 

1,472,680 

1,715,450 

180,300 

$651,280 

701.060 

76,610 

Dorobester 

Talbot 

1,952     286 
291  '    18 

Total 

3,757     420  3,784.62 

1 

193,310 

88,575 

674 

131,795 

1,094 

826,105 

48,406  '3,368,880 

1,428,950 

In  addition  to  tbe  foregoing,  178  vessels  (2,385.60  tons)  and  11  dredging  boats  from  Somerset,  16  dredging  vessels 
(158.70  tons)  ftx>m  Dorobester,  and  4  dredging  vessels  (36.20  tons)  fh>m  Talbot  engaged  in  scraping  witbin  tbe  limits  of  tbose 
counties,  catching  600,000,  20,000,  and  4,000  busbels,  respectively,  tbus  increasing  the  catch  on  scraping  areas  to  8,892,880 
bnsbeb,  witb  a  value  of  $1,666,050. 

It  sboold  be  observed  that  those  vessels  and  boats  engaged  both  in  dred  ging  and  scraping  are  reported  only  under 
tbe  former  caption,  in  order  to  avoid  a  duplication  of  the  property  and  men  employed  in  the  fishery,  liany  estimates  here- 
tofore made  on  the  extent  of  this  industry  failing  to  note  this  duplication  have  thereby  reported  225  vessels  and  boats, 
IJDOO  men,  and  a  catch  sometimes  amounting  to  over  1,000,000  busbels  more  than  was  actually  the  case. 


278 


BULLETIN  OF  THE   UNITED   STATES   FISH   COMMISSION. 


TEANSPOKTING. 


Counties. 


Somerset 

Wicomico 

Dorchester 

Talbot 

Sueen  Anne.. 
:ent 

Baltimore 

Anne  Arundel 

Calvert 

St.  Mary 

Total.... 


1890-91. 

1891-92. 

Vessels. 

No.  of 

Vessels. 

No.  of 

No. 

Tonnage. 

Value. 
$91,150 

Value  of 
outfit. 

$13, 822 

men.. 



266 

No. 

78 

Tonnage. 

• 

2,399.48 

Value. 
$120,360 

Value  of 
outfit. 

men. 

60 

2,005.24 

$17. 100 

331 

10 

383.65 

19,500 

2,495 

46 

15 

564.17 

30,260 

3,600 

63 

45 

1, 981. 84 

98,100 

10, 735 

198 

41 

1, 966. 16 

92,850 

9,650 

179 

3 

L         100.94 

5.200 

590 

11 

5 

138.50 

7,350 

980 

20 

18 

344.95 

15,150 

2.330 

48 

19 

367.84 

17,200 

2,800 

69 

40 

637.02 

20,350 

3,873 

87 

39 

620.05 

20,100 

3,950 

85 

152 

5,741.73 

219, 675 

16,899 

552 

194  , 

7,266.83 

269,375 

26,820 

.693 

28 

492.32 

27,050 

2,233 

78 

22  1 

352.84 

22,625 

1,840 

62 

22 

804.07 

49, 175 

3,465 

84 

21 

865.13 

47, 875 

3,400 

81 

21 

-^29.60 

23,660 

2,742 

74 

22 

536.20 

25,240 

3,150 

78 

390 

13,  111.  45 

569,000 

59,190 

1,444 

456 

15,067.29 

663,235 

72,290 

1,651 

Condensed  iahlea  exhibiting  the  extent  of  the  various  branches  of  the  fishery. 


1890-91. 


Items. 


Tonging 

Dredging 

Scraping 

Transporting 

Total . . . 


Persons 
engaged. 


11, 614 
5,215 
3,605 
1,444 


21, 878 


Vessels  and  boats. 


No. 


6,022 
821 

1.072 
399 


8,314 


Value. 


$411, 824 
664,005 
309,525 
569,000 


1, 954,  354 


Value  of 
appa- 
ratus. 


$75,109 

70,547 

^6,  970 


192,626 


Value  of 
outfit 


$6,175 

235, 721 

83,762 

59,190 


Total 

oapital 

invested. 


$493, 108 
970,273 
440,  257 
628,190 


Products. 


Bushels. 


4, 353, 833 
2, 909, 282 
2,681,943 


Value. 


$2,307,816 

1,645,905 

1,342,145 

*370, 000 


884,848       2,531,828  i    9,945,058  i    5,665,866 


Tonffing 

Drea^ng 

Scraping 

Transporting 

Total... 


10, 813 
5,059 
3,757 
1,651 

5,858 
770 

1,094 
456 

21,280 

8,178 

1891-92. 


410,  955 
644,105 
325, 105 
653,235 


2,033,400 


70,800 
65,430 
49,405 


185,635 


5,010 

233,835 

88,575 

72,290 


399,710 


486,765 
943, 370 
463,085 
725,525 


2,618,745 


4, 606, 385 
3,657.965 
3,368,380 


11,632,730 


2,296,860 

1, 740, 310 

1,428,950 

*400,000 


6,S66,120 


*  Enhancement  ih  value  of  oysters  transported. 

NoTB.^Sufficient  data  are  not  at  hand  to  exhibit  similar  tables  for  1892-93,  but  the  information  from  the  varions 
oystering  centers  indicates  that  the  yield  during  th«i.t  season  was  about  10,142,500  bushels,  for  which  the  oystermen  and 
transporters  received  $5,500,000.  Of  this  amount  4,432,500  bushels  were  obtained  by  tongmen,  3,100,000  by  dredgers,  and 
2,610,000  by  sorapemen,  the  total  number  of  men  employed  approximating  21,200. 

GRAND  SUMMARY. 


1890-91. 


Oystering  and  transporting 
Marketing 

Total 


Persons  en- 
gaged. 


21,878 
11,293 


33, 171 


Amount 
of  capital 
employed. 


$2,531,828 
4,316,475 


6,848,303 


1891-92. 


Oystering  and  transporting. 
Marketing. 


Total 


Persons  en- 
gaged. 


21,280 
12,108 


33,888 


Amount 
of  capital 
employed. 


$2,618,745 
4,650,500 


7,260,245 
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The  total  extent  to  which  Maryland  is  dependent  on  the  oyster  fishery  is  not 
fully  indicated  in  the  foregoing  tables.  The  amount  of  money  received  by  the  oyster- 
men  for  their  product  poorly  represents  the  value  of  this  industry.  In  the  eleven 
counties  in  which  the  fishery  is  prosecuted  it  is  the  mainstay  of  the  people,  and  the 
prosperity  of  nearly  all  business  therein  is  regulated  by  it.  As  four-fifths  of  the 
oysters  are  sent  out  of  the  State  through  wholesale  markets,  etc.,  and  as  the  value  of 
the  product  after  it  has  passed  through  these  markets  and  transportation  agencies 
averages  about  90  cents  for  each  bushel  originally  represented,  it  is  reasonable  to 
assume  that  for  each  bushel  of  oysters  caught  in  Maryland  about  70  cents  is  brought 
into  the  State.  During  the  last  ten  years  this  would  amount  to  about  $80,000,000 
received  by  the  oystermen,  marketmen,  transportation  agencies,  etc.,  which  would 
not  have  been  brought  into  the  State  were  it  not  for  the  oyster  fishery,  and  this  does 
not  include  the  value  of  the  millions  of  bushels  of  oysters  consumed  within  the  State. 
This  sum  is  much  greater  than  the  total  taxable  value  of  all  property  located  in  the 
counties  in  which  this  fishery  is  prosecuted,  not  including  the  city  of  Baltimore. 

At  least  95  per  cent  of  this  revenue  is  received  by  men  whose  wages  or  incomes 
amount  to  less  than  $1,000  a  year.  In  this  class  are  included  all  the  oystermen  and 
nearly  all  the  employes  of  the  shucking-houses  and  transportation  agencies.  Then, 
when  consideration  is  taken  of  the  large  number  of  persons  engaged  in  other  voca- 
tions, but  dependent  on  the  patronage  of  these  men  to  a  greater  or  less  extent,  such  as 
vessel  builders  and  repairers,  sail-makers,  blacksmiths,  house  carpenters,  grocerymen, 
merchants,  even  the  physicians,  lawyers,  etc.,  the  enormous  value  of  the  industry  is 
apparent,  and  it  is  observed  how  vitally  important  to  the  people  of  the  State  is  the 
continued  prosperity  of  the  fishery. 

A  careful  survey  of  the  extent  of  the  oyster  product  of  Maryland  from  the  begin- 
ning of  the  present  century  develops  the  following  as  an  approximation  of  the  product 
during  each  decade,  not  including  those  taken  by  non-residents  or  those  used  for 
fertilizing  purposes: 


Period. 

Ka  of  bushels. 

Period. 

1800-1810 

2,500,000 
4,000.000 
5,000,000 
8,000,000 
15,000,000 
34,000,000 

1860-1870 

63,000,000 
114,000,000 
116,000,000 

81,720,000 

1810-1820 

1870-1880 

1820-1830 

1880-1890 

1830-1840 

1890-1893 

1840-1850 

Total 

1850-1860 

393,220,000 

To  exhibit  the  comparative  value  of  this  product,  the  following  tabular  statement 
is  submitted  showing  the  average  prices  received  at  Baltimore  during  the  seasons 
indicated  for  <<  straight  up"  or  standard  stock.  These  figures  are  a  trifle  higher  than 
the  average  for  the  product  of  the  State : 


Season. 


1850^1 
1855-56 
1860-61 
1865-66 
1870-71 
1876-76 


Average 

price  per 

bushel. 


Oenti. 
30 
30 
35 
*70 
35 
33 


Season. 


1880-81 
1885-86 
1889-90 
1890-41 
1891-92 
1892-93 


Average 

price  per 

bushel. 


Cents. 
40 
45 
53 
69 
62 
66 


^War  prices. 
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STATE  REVENUE  AND  FISHERY  FORCE. 


The  State  as  a  landlord, — ^Let  us  uow  view  the  oyster  industry  from  another  stand- 
point, and,  remembering  that  the  extensive  areas  of  reefs  are  the  properties  not  of 
the  oystermen  but  of  the  State  at  large,  examine  Maryland's  record  as  a  financier  in 
controlling  these  properties,  omitting  consideration  for  the  time  being  of  her  position 
as  legislator  and  patron  of  the  industries  within  her  limits. 

Comparatively  few  of  the  United  States  have  considered  it  expedient  to  burden 
any  branch  of  the  fisheries  with  a  special  tax;  on  the  contrary  the  fishermen  have  at 
times  been  the  recipients  of  assistance  in  the  form  of  relief  from  certain  general  taxes 
or  in  the  granting  of  bounties.  But  there  is  a  growing  tendency  to  consider  the 
taking  of  oysters  different  from  the  ordinary  fisheries  and  to  cause  it  to  bear  some 
special  part  in  paying  the  expenses  of  the  State  aside  from  the  ordinary  taxation  of 
the  property  engaged  in  the  business. 

Maryland  was  among  the  first  of  the  States  to  impose  a  tax  upon  the  catching  of 
oysters,  this  being  in  1854,  when  the  local  scraping  license  for  Somerset  County  was 
authorized,  followed  in  1865  by  the  adoption  of  the  general  license  system.  Since 
1854  and  up  to  the  close  of  the  fiscal  year  1893  the  revenue  received  from  the  issuing 
of  oystering  licenses  by  this  State  has  amounted  to  $1,781,520.61,  not  including  the 
revenue  from  fines  imposed  for  violating  the  oyster  laws,  as  this  can  not  be  considered 
a  tax  on  the  fishery.  This  is  a  greater  amount  than  all  the  remaining  States  of 
America  have  received  by  special  taxation  from  all  branches  of  their  free  and  private 
fisheries  combined.  All  of  this  money  has  not  been  paid  directly  into  the  treasury 
of  the  State,  a  portion  of  it  being  devoted  to  the  purposes  of  the  counties  in  the 
waters  of  which  the  licenses  authorized  oystering;  nevertheless  it  is  public  revenue, 
collected  by  authority  of  the  general  assembly  and  subject  to  disposition  thereby. 

The  following  table  exhibits  by  fiscal  years  (October  1-September  30)  the  license 
fees  received  from  each  branch  of  the  fishery,  the  rate  of  fees  required  during  each 
season  having  been  exhibited  on  the  preceding  pages: 

Table  exhibiting  the  lioenae  revenue  daring  each  fiscal  year  from  the  various  hranohea  of  the  oyster  fishery. 


Tearn. 

Tooglug. 

DredgiDg. 

SorapiQg. 

18M-64. . . . 

1 

1 

1864-65.... 

$1, 919. 10 

$12,111.20 

1 

1665-66.... 

8, 098. 75 

48,463.22 

151. 380. 00 

1866-67.... 

6, 183. 44 

22,516.29 

1867-68.... 

11,669.20 

82, 585. 90 

t 

1868-69.... 

10, 005.  50 

46,800.80 

1868-70.... 

9, 409. 80 

38,675.80 

2, 830. 00 

1870-71.... 

7,900.00 

41,587.46 

5,172.00 

!87l-72.... 

8, 790. 45 

30, 039. 62 

5, 776. 00 

187»-78.... 

8,969.00 

54. 159. 46 

4,954.00 

1873-74.... 

7,420.50 

30,227.77 

4.206.00 

1874-75.... 

7,454.00 

42, 855. 58 

4. 923. 42 

1876-76.... 

6,797.00 

48,468.68 

4,418.04 

1876-77.... 

6,382.00 

49,837.46 

3, 625. 65 

1877-78.... 

5,504.00 

87,408.39 

2, 623. 20 

1878-79.... 

6.075.00 

31, 178. 29 

3.472.50 

ToUl. 


$252,582.52 


50,915.60 
54, 659. 46 
5.3,606.07 
68, 082. 46 
41,854.27 
54,733.00 
59,683.72 
60, 845. 11 
45,535.59 
40,720.79 


1      Years. 

f      ■       II 

Tonglng. 

Divdging. 
$18, 606. 50 

1879-80. . . . 

$7,025.00 

1880-81.... 

8,182.85 

40,589.98 

!  1881-82.... 

8,422.00 

52,582.05 

1882-83. . . . 

8,752.00 

48.841.64 

1883-84.... 

9, 161. 00 

45, 127. 65 

1884-85.... 

15,627.00 

60,528.72 

1885-86.... 

13,083.00 

40,631.50 

1886-87.... 

12,626.00 

52,411.68 

1887-88.... 

13, 082. 00 

48,675.54 

1888-89.... 

13.812.00 

67,928.72 

1889-80.... 

15.741.00 

52,945.27 

1890-91.... 

24,048.60 

50,275.03 

1   1891-92.... 

22,888.00 

44.744.73 

,  1892-93.... 

32,353.50 

44,781.72 

Total . . . 

1 

319,175.65 

1,252.080.80 

Scraping. 


$2,089.40 

3,986.14 

4,108.85 

5, 241. 00 

5,730.62 

6, 489. 94 

9, 752. 08 

9.  ({20. 64 

8,321.34 

8, 374. 20 

10. 440. 43 

15, 176. 95 

13, 667. 93 

13,333.74 


Total. 


210,314.16 


$28,320.90 
52,7o8.47 
65. 112. 90 
62,834.64 
60,019.27 
91,645.66 
72,466.67 
74,658.42 
70,078.88 
80,115.01 
79,127.70 
00,394.98 
81,290.66 
90,468.96 


1,781.820.61 


Prom  the  foregoing  table  it  is  observed  that  during  the  last  five  years  the  revenue 
from  tonging,  dredging,  and  scraping  ha«  been  $109,737.50,  $250,676.47,  and  $60,993.34, 
respectively,  or  an  annual  average  of  $21,947.50,  $50,135.09,  and  $12,198.67.    The  area 
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of  the  natural  reefs  on  which  these  three  forms  of  fishery  are  prosecuted  has  been 
found  to  be  about  154, 121,  and  80  square  miles,  respectively,  and  the  average  annual 
product  during  the  last  five  years,  4,650,000,  3,450,000,  and  2,750,000  bushels.  These 
data  form  the  basis  of  the  following  tabular  statemeut: 


Form  of  fishery. 


ToDcing 
Dreaginf 
Sonpmg 


ToUa... 
Average 


Area, 

square 

miles. 


Prodact, 
bushels. 


154       4,850,000 
*121  I    3,450,000  . 
8U  I    2,750,000  I 


Annual 

revenue, 

average  for 

five  years. 


Average  revenue. 


Per  square 
mile. 


Per  1,000 
bushels. 


355 


11,060,000 


$21,047.60 
50,135.00 
12,108.67 

84,281.26 


$142.61 
414.33 
162.48 


237.41 


$4.62 

14.53 

4.43 


7.82 


*  Of  this  area  42  square  miles  are  used  also  by  Virginia  oystermen. 

The  foregoing  table  exhibits  the  annual  average  rate  of  revenue  for  the  last  five 
years,  but  as  the  license  fees  for  tonging  were  increased  in  1892  it  does  not  properly 
exhibit  the  extent  of  the  tax  which  that  branch  of  the  fishery  is  now  paying,  and  the 
following  table  is  submitted  for  this  purpose,  showing  the  condition  of  the  license- 
revenue  receipts  for  the  season  1892-93 : 

ZAoenae-revenue  receipts  for  189£-9S, 


Form  of  fishery. 


Tonffing 
Dreagini^ 
Scra^g 


ng 


Total ... 
Average 


Area, 

square 

miles. 


154 

121 

80 


355 


Product 
bushels. 


4,432,500 
3,100,000 
2, 610, 000 


10,142,600 


annual 
revenue. 


$32,353.50 
44,781.72 
13, 333. 74 


00, 468. 96 


Average  revenue. 


Per  square 
mile. 


Per  1,000 
bushels. 


$210. 09 
370. 14 
166.67 


264.84 


$7.30 

14.44 

5.10 


/     8.02 


The  fact  that  about  200  vessels  and  boats  work  under  both  a  dredging  and  a 
scraping  license  complicates  somewhat  the  consideration  of  the  proportionate  revenue 
per  square  mile  or  per  1,000  bushels  for  those  two  forms  of  fishing.  In  the  two  fore- 
going tables  the  catch  made  by  these  craft  has  been  noted  entirely  under  dredging. 
Were  it  practicable  to  exhibit  with  greater  accuracy  these  average  items  for  the  two 
branches  of  fishery  indicated  the  average  revenue  from  dredging  per  square  mile 
would  be  slightly  decreased  and  the  revenue  per  1,000  bushels  would  be  slightly 
increased  and  an  opposite  effect  would  be  produced  in  these  two  items  for  the  scraping 
branch  of  the  fishery,  but  the  change  effected  would  not  be  material. 

It  is  thus  observed  that  during  the  last  season  the  dredgers  have  paid  twice  as 
much  revenue  or  tax  per  1,000  bushels  as  the  tongmen  and  nearly  three  times  as  much 
as  the  8crai>emen.  The  total  revenue  during  that  season  averaged  $8.92  per  1,000 
bushels,  or  $254.84  per  square  mile,  or  40  cents  per  acre.  As  the  oystermen  received 
about  $6,500,000  for  their  catch,  the  State  revenue  was  at  the  rate  of  over  $16  per 
$1,000  worth  of  oysters. 

The  total  revenue  since  the  adoption  of  the  license  system  being  $1,781,520.61, 
and  the  area  of  the  reefs  approximating  355  square  miles,  the  State  has  up  to  the 
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present  time  received  from  the  reefs,  in  the  form  of  license  fees,  an  average  of  $5,018.36 
per  square  mile  or  $7.84  per  acre. 

As  we  can  judge  of  the  ability  of  one  financier  only  by  comparing  his  operations 
with  those  of  others,  let  us  examine  what  has  been  done  by  other  States  so  for  as 
deriving  a  revenue  from  the  public  oyster  reefs  is  concerned.  The  following  oyster- 
producing  States  derive  no  revenue  from  this  source:  Massachusetts,  Ehode  Island, 
New  York,  North  Carolina,  South  Carolina,  Georgia,  Florida,  Alabama,  Mississippi, 
Texas,  California,  Oregon,  Washington. 

Prior  to  1893  Connecticut  did  not  tax  her  oystermen  for  working  on  the  public  reefs, 
but  in  that  year  adopted  a  license  ^stem  on  the  following  basis :  For  each  boat  or 
vessel  working  on  the  public  reefs  the  owner  thereof  is  required  to  pay  annually  the 
sum  of  $2  if^the  boat  or  vessel  measures  less  than  5  tons,  but  if  it  measures  over  5 
tons  he  is  required  to  pay  50  cents  for  each  additional  ton. 

In  New  Jersey  the  only  public-reef  oystermen  subjected  to  special  taxation  are 
those  who  gather  oysters  from  the  waters  of  Cumberland  County  in  Delaware  Bay. 
These  men  are  required  to  obtain  a  license  at  the  rate  of  $5  on  all  craft  not  over  5  tons, 
and  $1  per  ton,  custom  house  measurement,  on  all  boats  and  vessels  exceeding  that 
tonnage.  The  total  revenue  amounts  to  about  $5,000  annually,  while  the  catch  is 
about  1,300,000  bushels  valued  at  $400,000,  the  area  of  the  natural  beds  being  about 
60,000  acres.  But  this  revenue  is  not  so  much  a  tax  on  the  public-reef  oystermen  as 
upon  the  planting  operations  of  that  region,  for  the  license  also  permits  without 
farther  cost  the  preemption  of  sufficient  area  of  ground  in  Delaware  Bay  for  planting 
the  oysters  obtained  from  the  public  reefs,  this  area  being  about  10,000  acres. 

Within  the  limits  of  Pennsylvania  there  are  no  oyster  beds  whatever,  either  public 
or  private.  The  oysters  usually  credited  to  that  State  are  gathered  from  the  beds 
situated  within  New  Jersey  and  Delaware  and  are  obtained  in  accordance  with  the 
regulations  of  those  States. 

In  Delaware  each  tongman,  with  a  few  minor  exceptions,  is  required  to  obtain  an 
annual  license,  costing  $5.  The  number  of  men  licensed  during  each  of  the  last  six 
seasons  has  been  as  follows:  1887,  61;  1888,  67;  1889,  68;  1890,  80;  1891,  48;  1892 
(September  1, 1892,  to  March  31, 1893),  68.  The  catch  amounts  to  about  120,000  bush- 
els annually,  valued  at  $32,000.  The  dredging  regulations  in  Delaware  are  quite 
similar  to  those  operative  in  Cumberland  County,  N.  J.,  the  license  authorizing 
the  preemption  of  ground  for  planting  purposes  in  addition  to  permitting  the  gath- 
ering of  oysters  from  the  public  reefs.  The  fee  is  $3  per  ton,  and  the  revenue  amounts 
to  about  $600  annually.  The  area  of  reefs  on  which  the  dredgers  operate  is  about 
4,500  acres,  and  the  annual  catch  is  about  85,000  bushels,  valued  at  $20,000. 

In  Virginia  dredging  vessels  are  required  to  pay  a  license  fee  of  50  cents  per  ton 
for  each  month  in  which  they  are  engaged,  and  each  tongman  is  required  to  pay 
annually  the  sum  of  $2  and  an  additional  fee  of  50  cents  for  each  boat  used.  The  con- 
stitution of  the  State  interdicts  the  taxing  of  tongs  used  on  oyster  reefs;  but  conflict 
with  this  is  avoided  by  providing,  under  an  elaborate  system,  for  a  tax  on  the  quantity 
of  oysters  caught  and  permitting  the  t(mgmen  to  pay  an  annual  fee  of  $2  in  lieu  thereof. 
From  1880  to  1891,  inclusive,  the  Virginia  receipts  from  all  forms  of  oyster-license  tax 
in  the  State  amounted  to  $120,153.83  and  the  disbursements  for  the  oyster  police  force^ 
etc.,  were  $163,197.43. 
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The  present  license  system  became  operative  in  1884,  and  the  annual  receipts  and 
disbursements  since  then  have  been  as  shown  in  the  follovring  tabular  statement: 

Virgimia  oy^tor  /Wild. 


Fiscal  year. 


1884 

1885... 

1886 

1887 

1888 

1889 

1890 

1891 

Total 


K«oeipt«. 


$919.93 
26,476.98 
22,919.89 
13.329.21 
13,755.89 
12, 455. 56 
12,817.63 
14,114.83 


116,819.77 


DUburae* 
ments. 


$18,907.97 
27,025.66 
22, 574. 25 
16,712.35 
18,982.82 
17. 19a  94 
19,561.73 
21,683.92 


162,679.64 


These  figures  include  a  small  revenue  from  taxing  the  private  planting-grounds; 
this,  however,  is  so  small  that  for  the  purposes  of  the  present  discussion  they  may  be 
considered  as  representing  only  the  revenue  from  the  public  reefs. 

In  Louisiana,  the  remaining  State  which  provides  for  taxing  public-reef  oyster- 
men,  tonging  is  the  only  form  of  oystering  permitted,  and  the  license  system  regulat- 
ing it  is  based  on  that  of  Virginia,  even  to  the  adoption  of  the  complicated  system 
which  the  latter  State  provided  in  ordef  to  avoid  conflict  with  its  constitution.  The 
f^  in  Louisiana  is  at  the  rate  of  50  cents  annually  for  each  boat  employed,  and  an  ad- 
ditional 50  cents  every  three  months  for  each  man  engaged.  Difficulty,  however,  has 
been  experienced  in  collecting  the  revenue  and  the  regulation  is  practically  inoperative. 

An  approximation,  for  the  last  year  for  which  data  are  at  hand,  of  the  product  of 
the  natural  or  public  oyster  reefs  of  each  of  the  United  States  and  the  license  receipts 
there&om  is  contained  in  the  following  table: 

Frodtuit  of  public  oyster  reefs  and  State  revenue  ther^om. 


State. 


Kassachnsetta 
Rhode  Island.. 
Coniiecticiit . . . 

New  York 

New  Jers^  . . . 

Delaware 

Virfrinia 

North  Carolina 
South  Carolina 

Georgia 

Florida 

Alabama 

MiMiaaippi 

Looiaiaiui 

Texaa  

Waahingtom... 
Oregon 

Total 

Maryland 


Pablio  oyster  reefb. 


Buthelt. 

25,000 

16,865 

211,090 

810, 629 

1,300,000 

205.272 

5, 600, 700 

807,260 

63,150 

224.357 

468,431 

481.070 

806,478 

820,000 

440,800 

142.730 

2.500 


12, 516, 332 


Value. 

$15,000 

7.858 

68,580 

485,730 

400,000 

51. 872 

2, 290, 850 

175, 667 

23,204 

40.520 

108. 542 

107,812 

166. 672 

260,000 

127,990 

127,000 

8,125 


4, 460. 331 


10,142,500  I    5.600,000 


Ravenaa. 


15.200 

940 

14, 115 


20,255 
90,469 


1892 
1892 
1892 
1891 
1892 
1892 
1801 
1890 
1890 
1890 
1800 
1800 
1890 
1890 
1890 
1892 
1892 


1893 


Of  the  Maryland  revenue,  all  of  the  dredging  fees  have  been  paid  into  the  State 
treasury  and  the  greater  portion  of  the  tonging  and  scraping  fees  into  the  treasuries 
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of  the  counties  wherein  the  licenses  were  respectively  issued.  Prior  to  1874-75  all 
of  the  tonging  fees,  amounting  to  $81,266.25,  were  paid  into  the  State  treasury,  and 
the  receipts  from  this  branch  of  the  fishery  in  1892-93,  under  the  new  license  system, 
amounted  to  $2,672.70,  making  a  total  of  $83,938.95  that  has  been  paid  into  the  treas- 
ury of  the  State  out  of  the  $319,175.65  revenue  from  tonging  licenses. 

Of  the  revenue  from  scraping  licenses,  nothing  was  paid  into  the  State  treasury 
prior  to  1892-93  except  the  revenue  in  Dorchester  County  in  1879-71  and  1871-72, 
which  amounted  to  $3,008.  In  1892  it  was  required  that  10  per  cent  of  the  revenue 
from  scraping  licenses,  after  deducting  5  per  cent  for  collection,  should  be  paid  into 
the  State  treasury.  The  revenue  from  the  latter  source  in  1892-93  was  $1,266.63, 
making  a  total  of  $4,274.63  received  into  the  State  treasury  out  of  a  total  of  $210,314.16 
received  in  fees  from  this  branch  of  the  fishery.  These  figures  form  the  basis  of  the 
following  table: 

Total  revenue  received  from  oyster  licensee  in  Maryland. 


Depository. 

Tonging. 

Dredging. 

Scraping. 

Total. 

Stftte  treasary 

$83,038.95 
236,236.70 

$1,262,030.80 

$4,274.68 
206,080.63 

$1,340  244.88 
441.276.28 

Conntv  treafltuieB .................... 

Total 

310,175.05 

1,252,030.80 

210,314.16 

1,781,620.61 

In  addition  to  the  foregoing  items  the  State  treasury  has  received  since  1884  one- 
tenth  of  a  cent  for  every  bushel  of  oysters  used  at  the  steaming-houses,  this  amounting 
to  $22,461.20  to  the  present  date^  also  since  1865  from  oyster  measurers,  fines,  and  other 
sources,  $89,807.25;  and  the  counties  have  collected  about  $55,000  from  the  imposing 
of  oyster  fines,  etc.  This  makes  a  grand  total  of  $1,948,789.04  collected  from  all 
branches  of  the  oyster  industry  since  the  establishment  of  the  license  system.  Of 
this  revenue,  $1,452,512.83  has  been  paid  into  the  State  treasury  to  the  credit  of  the 
^<  oyster  fund,"  and  <<  packers'  fund,"  and  $496,276.23  has  been  received  into  the  treas- 
uries of  the  tide  water  counties. 

The  revenue  paid  into  the  county  treasuries  has  been  devoted  mostly  to  pubUc- 
school  purposes,  a  very  small  x>ortion  being  used  for  enforcing  the  oyster  regulations 
in  certain  counties,  and  in  Worcester  and  Somerset  counties  in  the  planting  of  oyster 
shells  for  the  extension  and  improvement  of  the  oyster  reefs.  In  1892-93  the  clerks 
of  the  circuit  courts  received  $5,264.18  for  issuing  the  tonging  and  scraping  licenses, 
but  prior  to  that  season  they  received  nothing. 

The  ^<  oyster  ftind"  of  the  State  treasury  has  been  used  chiefiy  in  equipping  and 
maintaining  the  fishery  force,  about  $1,200,000  having  been  devoted  to  that  purpose 
up  to  the  close  of  the  fiscal  year  1893.  Numerous  other  items  have  assisted  in  dimin- 
ishing this  fund,  among  which  may  be  mentioned  the  refunding  of  transportation  license 
fees  collected  in  1884  and  1885,  amounting  to  $27,644.15;  the  expenditure  of  $4,892.35 
in  an  experiment  in  planting  oyster  shells;  the  expenses  of  various  State  commissions 
or  legislative  committees  appointed  to  investigate  certain  features  of  the  industry; 
painting  numbers  for  the  dredging  vessels ;  court  procedureS|  etc. 
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The  following  table  exhibits  by  fiscal  years  the  receipts  and  disbursements  of  the 
State  ^'oynter  fund"  since  the  orij^n  of  the  general  license  system: 

lUoeipts  and  dUburtevunis  of  the  State  oyatfrfundy  since  the  origin  of  the  general  license  eystem. 


FiMua 

year 

ending 

Sept.  30. 

Beoeipts 

firom 
dredging. 

Total  re- 
oeipte. 

Ditbone- 
ments. 

BaUuioea. 

Fiaoal 

year 

ending 

SeptM. 

Beoeipte 

firom 
dredging. 

Total 
reoeipte. 

Diabnne- 
menta. 

BaUncea. 

$219,304.76 

237,085.21 

239,946.40 

244, 892. 35 

197.506.96 

141, 964. 08 

130, 303. 93 

115,627.49 

113, 888. 48 

101,106.24 

79, 720. 76 

46,708.48 

3,847.57 

1865.... 
1866. ... 
1867.... 
1868.... 
I860.... 
1870.... 
1871.... 

1872 

1873 

1874.... 

1876 

1876.... 
1877  ... 

1878 

1879 

1880.... 

$12,111.20 
48.468.22 
22,515.29 
82,635.90 
46,800.86 
38.675.80 
41,587.46 
39,039.62 
54.159.46 
30,227.77 
42,365.58 
48,468.68 
40.837.46 
87,408.39 
81,178.29 
18,606.50 

$14,080.20 
56,561.87 
28,778.66 
45.826.87 
61,301.49 
50,098.74 
53,136.96 
50,782.27 
66,490.55 
86,278.66 
43,560.53 
50,764.78 
51, 07a  76 
38,426L83 
31. 969. 12 
19,411.04 

$14,080.20 
70, 602. 17 
99,280.97 
123, 294. 03 
166,409.62 
174, 126. 57 
203,588.24 
231,294.34 
272,014.14 
271.409.82 
247,485.48 
249,882.26 
250.824.26 
247,667.23 
236,156.60 
212,782.66 

1S81.... 
1882.... 
1883.... 
1884.... 
1885.... 
1886.... 
1887.... 
looo. ... 
1889.... 
1890.... 
1891.... 
1892. . . . 
1898.... 

Total. 

$40,589.98 
52,582.05 
48,841.64 
46,127.66 
69, 528. 72 
49,631.59 
52, 411. 68 
48,675.54 
57,^.72 
62,945.27 
50,275.03 
44,744.73 
44, 781. 72 

$44,925.71 
67,751.05 
56, 075. 32 
67,650.78 
79, 704. 17 
61,057.74 
55, 561. 73 
53,236.60 
61, 562. 08 
58. 178. 67 
52,260.33 
46, 652. 83 
48,437.12 

$38,403.62 
39.070.69 
54, 114. 13 
62, 704.  a? 
127, 089. 56 
106,600.62 
67, 221. 88 
67. 913. 13 
63, 306. 00 
70, 956. 91 
73, 645. 81 
79, 665. 11 
91,302.03 

$80.85 
21,321.91 
28,186.80 
32,381.79 
23, 675. 29 
23,076.17 
24,770.75 
36,882.97 
67,484.87 
48,868.00 
50, 136. 76 
41,683.86 
44,379.76 
41,784.97 

1,252,030.80 

1,430,051.63 

1,426,204.06 

The  State  fishery  force, — ^Prior  to  1865  the  entbrcement  of  the  oyster  regulations 
was  left  to  the  care  of  the  sheriffs  and  constables  with  the  assistance  of  the  posse  com- 
itatus  and  such  vessels  or  steamers  as  they  might  desire  to  impress  into  their  tem- 
porary service,  the  same  being  at  the  risk  and  expense  of  the  State.  When  the  license 
system  was  adopted  in  1865  all  captains  and  employes  of  licensed  vessels  and  boats 
were  constituted  officers  of  the  State,  with  full  powers  of  sherfffs  in  the  enforcement 
of  the  oyster  laws.  In  1867  (ch.  184)  the  comptroller  of  the  treasury  was  authorized, 
at  such  times  as  he  might  think  the  interests  t>f  the  State  required,  to  charter  a 
steamer  properly  manned  and  equipped  to  cruise  in  the  bay  for  special  periods  of 
time  not  exceeding  ten  days,  to  overhaul  and  examine  the  vessels  engaged  in  oystering, 
and  to  arrest  offenders.  All  of  these  methods  proved  so  ineffectual  that  in  1868 
(ch.406)  provision  was  made  for  an  ^^  oyster  police  force, '^  now  officially  designated  the 
^'State  fishery  force,'^  but  popularly  known  as  the  oyster  navy;  and  an  appropriation 
was  made  for  the  purchase  of  one  steamer  and  two  sail  vessels  to  be  kept  constantly 
cruising  in  the  waters  of  the  State  where  violations  of  the  oyster  regulations  might  be 
ex])ected.  The  control  of  this  force  was  vested  in  the  ^'  board  of  public  works," 
consisting  of  the  governor  and  certain  other  officials  of  the  State.  This  board  was 
authorized  to  properly  equip  and  provision  the  vessels  and  supply  them  with  com-  i 
petent  officers  and  men. 

The  fleet  obtained  consisted  of  one  steamer  of  113  tons  burden  and  two  fast-sailing 
vessels  well  equipped  with  boats  and  with  5  men  each.  Both  steamer  and  sail  vessels 
were  supplied  with  cannon  and  ammunition,  which  they  were  authorized  to  use  in 
enforcing  the  oyster  regulations.  One  of  the  sailing  vessels  patrolled  the  Chesapeake 
and  tributaries  above  the  Patuxent  and  the  other  one  below  that  point,  while  the 
steamer  was  kept  cruising  over  the  entire  bay  and  tributaries.  In  1874  six  addi- 
tional vessels  were  added  to  the  force,  at  a  cost  of  $20,000;  in  1882, 1883,  and  1884 
additional  vessels  were  added,  and  in  1885  two  steamers  were  obtained  at  a  cost  of 
962,000.    In  1888  the  old  steamer  was  disposed  of  and  additicmal  sail  vessels  added. 


286  BULLETIN   OF   THE   UNITED   STATES   FISH   COMMISSION. 

At  present  the  force  consists  of  2  steamers,  9  schooners,  2  sloops,  <an(l  8  smaller 
and  "local ''  boats.  The  latter  jire  employed  for  six  mouths  only  and  are  provided  by 
certain  counties  to  enforce  the  oyster  regulations  within  their  respective  limits,  yet 
are  under  the  direction  of  the  commander  of  the  State  force.  They  carry  3  or  4  men 
each  and  are  armed  with  rifles.  Of  the  State  vessels,  the  steamers  eiich  have  a  crew 
numbering  12  men,  and  the  schooners  and  sloops  have  0  men  each,  all  vessels  being 
furnished  with  one  cannon  and  a  number  of  rifles.  This  makes  a  total  of  120  men  in 
the  force,  and  the  cost  of  maintaining  the  fleet,  including  all  salaries,  provisions, 
ammunition,  repairs,  etc.,  ha3  during  the  last  five  years  averaged  about  $05,000 
annually. , 

One  of  the  sail  vessels  patrols  the  Chester  River  including  Swan  Point;  one  the 
Eastern  Bay  and  tributaries  and  the  waters  of  Talbot  County  as  far  down  as  Black 
Wiilnut  Point;  one  the  Choptank  Kiver  and  tributaries,  one  the  Little  Choptank  Eiver ; 
one  the  waters  of  Fishing  Bay,  Honga  River,  Tar  Bay,  Hooper  Straits,  and  ITolhmd 
Straits;  one  the  waters  of  Wicomico  County,  one  the  waters  of  Somerset  County;  two  the 
waters  of  Anne  Arundel,  and  two  the  waters  of  Calvert,  St.  Mary  and  Charles  counties, 
while  the  steamers  cruise  throughout  the  State  except  in  the  Sinepuxent  Bay. 

The  principal  duties  of  the  force  are  to  see  that  no  one  engages  in  oystering  with- 
out obtaining  a  license,  to  prevent  the  dredgers  from  oystering  on  the  reefs  used  by  the 
scrapemen,  and  to  i>revent  both  dredgers  and  scrapemen  from  resorting  to  the  areas 
reserved  for  the  tongmen,  to  enforce  the  close  season,  the  cull  law,  and  the  various 
minor  regulations  of  the  oyster  industry,  as  well  as  the  fish  and  water-fowl  laws  of 
the  State.  While  during  certain  years  this  fleet  has  not  succeeded  in  accomplishing 
as  much  as  some  persons  expected  of  it,  yet  considering  the  extensive  area  of  water 
to  be  guarded  and  the  thousands  of  oyster  boats  and  vessels  at  work,  it  is  not  surpris- 
ing that  violations  of  the  regulations  occur. 

The  most  noticeable  violations  of  the  regulations  are  ma<le  by  the  dredgers  in 
frequenting  areas  reserved  for  the  tongmen.  These  became  esp(»cially  prominent  in 
the  fall  of  1888.  The  police  vessels  were  not  so  well  armed  then  as  at  present  and 
the  oystermen  lost  confidence  in  the  ability  of  the  force,  in  the  fights  occurring,  the 
former  being  frequently  routed  by  the  dredgers.  On  several  occasions  during  that  year 
a  number  of  dredging  vessels  combined  and  openly  defied  the  fishery  force.  This 
aroused  popular  attention;  the  fleet  was  better  ])rovided  with  arms  and  ammunition,  its 
personnel  reorganized,  several  dredging  vessels  were  sunk,  and  a  few  men  killed.  Since 
then  the  oystermen  have  had  greater  resi)ect  for  the  law,  and  while  at  times  a  dredger 
may  trespass  on  forbidden  areas  it  is  usually  done  under  cover  of  darkness  or  fog, 
and  such  violations  are  not  by  any  means  so  frequent  as  formerly. 

Prior  to  1880  the  members  of  the  crew  as  well  as  the  captain  of  the  vessel  were  held 
liable  for  violations  of  the  oyster  laws,  and  the  vessel  was  allowed  to  go  free.  When 
caught,  the  captain  and  crew  were  placed  in  jail,  but  the  former  was  usually  bailed 
out  and  his  fine  paid  if  the  case  ultimately  went  against  him.  The  crew  being  penni- 
less and  without  friends  frequently  remained  in  jail  for  months,  imposing  an  expense 
on  the  county.  Many  of  these  men  were  foreigners  and  very  few  of  them  were  famil- 
iar with  the  laws  regulating  the  fishery,  and  it  was  manifestly  unjust  to  make  them 
suffer  for  obeying  the  orders  of  their  captains.  This  has  since  been  remedied,  and 
the  penalty  for  violating  the  oyster  laws  is  now  properly  shared  by  the  vessel. 
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CONCLUSION. 


The  common  fishery. — From  the  data  presented  on  the  preceding  pages  is  obtained 
the  following  tabular  statement,  exhibiting  for  a  period  of  years  the  total  number  of 
persons  employed  in  the  oyster  fishery  of  Maryland  and  the  total  quantity  and  value 
of  the  products: 


Season. 


1860-61 
186g-69 
1869.70 
18T0-71 
1879-80 


No,  of 
men. 


8,000 
6,885 
7,470 
7,582 
13,748 


Bashels  of 
oysters. 


3,000,000 
6,040,970 
9, 233, 475 
8,947,803 
10,600,000 


Yalne. 


$1,060,000 
2, 814, 340 
3, 231, 716 
3,031,731 
3,869,000 


Season. 


1889-00 
1890-91 
1891-92 
1892-93 


No.  of 
men. 


20,481 
21,878 
21,280 
21,200 


Bushels  of 
oysters. 

10,450.087 

9,945,058 

11.632,730 

10, 142, 500 


Value. 


$5,204,456 
5,666,866 
^,866,120 
5,600,000 


It  is  surprising  and  contrary  to  what  might  be  expected  from  observations  in  other 
States  and  countries  that  the  oyster  reefs  of  Maryland  have  continued  so  long  to  pro- 
duce oysters  in  such  abundance,  notwithstanding  the  vigorous  fishery  to  which  they 
have  been  subjected.  But  it  will  be  observed  that  while  little  variation  has  existed 
during  the  last  twenty-five  years  in  the  quantity  of  oysters  obtained  annually,  there 
has  been  a  very  large  increase  in  the  number  of  persons,  vessels,  and  boats  employed, 
indicating  a  decrease  in  the  average  catch  per  man  and  necessitating  an  increase  in 
the  price  of  the  oysters. 

The  following  table  exhibits  for  a  number  of  seasons  the  average  catch  of  oysters 
and  the  average  gross  income  for  each  man  engaged  in  the  fishery: 


Season. 


1M04)1* 

1868-60 

1869-70 

1870-71 

1879-80 


Average  per  man. 


Bashels 

of 
oysters. 


Gross 
income. 


1,000 
1,168 
1.236 
1,180 
771 


$350 
409 
432 
399 
281 


Season. 


1889-90 
1890-91 
1891-92 
1892-93 


Average 

per  roan. 

Bashels 
of 
!  oysters. 

Gross 
income. 

510 
455 
547 
478 

$254 
259 
275 
250 

*  No  dredging.  . 

It  is  thus  observed  that  according  to  the  data  at  hand  the  present  average  catch 
per  man  is  less  than  one-half  of  what  it  was  twenty-three  years  ago,  and  only  two- 
thirds  of  what  it  was  thirteen  years  ago,  notwithstanding  the  fact  that  the  boats  and 
apparatus  of  capture  used  at  present  are  far  more  costly  and  effective,  and  because 
of  the  higher  prices  the  fishery  is  more  vigorously  prosecuted  than  was  formerly  the 
case;  also  the  gross  incomes  of  the  oystermen  are  constantly  decreasing,  being  now 
less  than  two-thirds  of  what  they  were  in  1870,  notwithstanding  the  greater  expenses 
which  they  incur. 

In  the  meantime  another  and  more  serious  change  has  taken  place.  The  fishery 
being  more  extensively  followed  year  after  year,  sufficient  time  is  not  given  the  oysters 
to  attain  their  full  growth,  resulting  naturally  in  a  decrease  in  the  average  size  of 
those  brought  to  market.  This  decrease  has  been  very  noticeable,  and  the  following 
tabular  statement  is  presented,  exhibiting  for-  a  period  of  years  the  proportion  of 
^^ extra  selects"  among  the  Chesapeake  oysters  handled  by  Messrs.  Piatt  &  Co.,  one 
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of  the  largest  raw-shucking  .firms  in  Baltimore^  this  probably  being  an  average  tor  all 
the  dealers  in  that  city : 


1883-84 
1884-85 
1885-«6 
1886-87 
1887-88 


Proportion  | 
of  extra     ' 
selects  to 

total 
quantity. 


Season. 


Proportion 

of  extea 

selects  to 

total 
quantity. 


1888-89 A 

188»^ ^ 

1890-91 A 

1891-^»2 A 


No  statistics  are  available  with  which  to  exhibit  the  comparative  sizes  of  the 
oysters  caught  prior  to  1883;  but  if  the  very  general  complaints  prevalent  throughout 
the  Chesapeake  during  the  last  decade  in  reference  to  the  decreased  size  of  the 
oysters  are  well  grounded,  it  is  evident  that  the  decrease  since  1870  has  been  very 
great.  This  decrease  in  the  size  of  the  oysters  is  of  more  consequence  than  its  effect 
on  the  markets  or  on  Maryland's  prestige  as  a  producer  of  superior-grade  oysters. 
It  is  a  principle  in  the  economy  of  nature  that  a  species  should  be  reproduced  by  the 
best  develox)ed  and  hardiest  of  its  kind.  On  this  principle  the  progeny  of  a  colony 
of  oysters  not  yet  attained  mature  development  can  scarcely  be  expected  to  be  so 
vigorous  and  capable  of  combating  the  many  adverse  agencies  to  which  these  mol- 
lusks  are  subjected  as  those  of  a  well-stocked  reef  of  large  brood-oysters.  The  condi- 
tion of  the  industry,  as  indicated  by  this  decreasing  abundance  and  reduced  size  of 
the  moUusks,  the  decreasing  incomes  of  the  fishermen  and  increasing  prices  of  the 
oysters,  demands  the  serious  consideration  of  every  well-minded  citizen  of  Maryland, 
whether  he  be  actively  engaged  therein  or  not.  Already  the  price  of  the  Chesapeake 
oysters  is  so  high  and  the  size  so  small  that  a  number  of  Baltimore  marketmen  are 
required  to  purchase  largely  from  other  coastal  regions,  one  Arm  alone  iu  one  year 
purchasing  $70,000  worth  of  large  oysters  in  Northern  States. 

The  general  assembly  of  Maryland  has  not  i)ennitted  this  condition  to  come  about 
without  endeavoring  to  prevent  it;  and  the  opinion,  existing  to  some  extent,  that  this 
State  has  exercised  no  care  toward  conserving  and  preserving  her  natural  oyster  beds, 
is  without  foundation  in  fact,  for  she  ha»  expended  more  effort  than  any  other  Amer- 
ican State  toward  protecting  and  preserving  the  public  reefs,  to  which  may  be  due  the 
fact  that  they  are  now  in  better  condition  than  those  in  most  other  States.  I  believe 
that  there  has  not  been  a  single  protective  or  restorative  measure,  giving  assurance 
of  benefit  to  the  free  or  common  fishery,  adopted  by  any  government  in  America  or 
Europe,  that  has  not  at  some  time  been  operative  in  whole  or  in  part  of  Maryland. 
From  1820,  when  ''well-grounded  apprehensions  were  entertained  of  the  utter  extinc* 
tion  of  oysters  in  the  State,"  up  to  the  present  time,  by  means  of  dose  seasons,  inter- 
diction of  supposed  injurious  modes  of  fishery,  and  other  restrictive  measures,  the 
State  has  constantly  endeavored  to  conserve  and  protect  the  common  fishery. 

The  stationary  life  of  oysters,  tending  to  facilitate  their  removal  from  the  beds, 
is  resulting  in  a  depreciation  of  the  free  fishery  in  all  civilized  countries,  notwith- 
standing severe  protective  laws,  no.  community  having  yet  learned  the  secret  of  preserv- 
ing undiminished  the  prosperity  of  the  public  beds.  It  is  to  be  regretted  that  no  data 
are  available  by  which  to  compare  the  extent  of  the  common  and  private  oyster  fish< 


THE   OYSTER   INDUSTRY   OF   MARYLAND.  289 

eries.  The  growth  of  the  latter  daring  the  last  twenty  years  has  been  marvelous.  At 
)>resent  scarcely  one-half  of  the  world's  product  of  oysters  is  marketed  directly  from 
the  public  reefs,  the  quantity  going  upon  the  food  market  from  Maryland  being  greater 
than  that  from  all  the  remaining  public  beds  of  the  world  combined.  Witnessing  the 
continued  depletion  of  their  public  reefs  in  spite  of  their  protective  laws,  States  and 
countries  have  grown  weary  of  their  task  of  attempting  to  preserve  them  and  have 
encouraged  the  investment  of  private  enterprise  on  barren  grounds,  making  the  reg- 
ulations of  the  common  fishery  subsidiary  thereto.*  In  Maryland,  however,  there 
are  so  many  thousands  of  persons  dependent  on  the  common  fishery,  and  its  pros- 
perity is  so  important  a  factor  in  the  wealth  of  the  State,  that  it  has  received  every 
safeguard  that  presented  a  possibility  of  benefit,  so  far  as  the  leaders  in  State  legis- 
lation could  conceive  and  carry  out.  And  the  regulations  and  sentiment  that  now 
surround  the  industry  in  Maryland  are  such  that  if  ever  the  common  oyster  fishery 
on  the  public  reefs  becomes  a  thing  of  the  past  in  America,  I  feel  confident  that  its 
last  battle  ground  will  be  along  the  shores  of  the  Chesapeake. 

The  great  trouble  with  the  present  methods  and  regulations  is  not  with  the  close 
seasons  or  with  the  implements  employed,  but,  as  in  other  States,  the  oystermen  take 
no  individual  interest  in  the  preservation  and  development  of  the  reefs  on  which  they 
work,  their  sole  object  being  to  obtain  at  the  moment  all  the  oysters  possible,  without 
reference  to  the  future  supply.  Individual  interests  clash  with  the  public  good. 
While  it  is  the  public  or  general  interest  of  all  that  each  oysterman  should  refrain 
from  taking  the  small  and  poor  oysters,  take  few  during  bad  markets,  and  give 
attention  to  removing  enemies  and  leaving  the  reefs  in  the  best  condition  for  further 
reproduction  and  growth,  it  is  his  individual  but  temporary  interest  to  take  all  he 
can  get,  big  and  little,  fat  and  poor,  in  good  markets  and  in  bad  markets,  and  with 
the  least  possible  expenditure  of  time.  As  with  other  men,  the  individual  gain  of 
to-day  outweighs  the  public  good  of  to-morrow. 

An  instance  of  the  manner  in  which  the  public  interest  suffers  at  the  hands  of 
individual  benefit  may  be  cited  in  the  cull  law  enacted  in  1890,  which  required  that 
all  oysters  measuring  less  than  2^  inches  in  length  should,  when  caught,  be  returned 
at  once  to  the  water.  Jt  is  generally  admitted  throughout  the  Chesapeake  that  could 
this  regulation  be  enforced  it  would  be  more  beneficial  to  the  public  reefs  than  any 
other  oyster  enactment  ever  made  by  the  State.  But  as  these  small  oysters,  measur- 
ing from  1  to  2^  inches,  are  worth  about  20  cents  per  bushel  it  is  the  temporary  interest 
of  each  oysterman  to  sell  them  at  tlie  shucking-houses  or  for  planting  in  other  States, 
and  as  there  are  over  8,000  vessels  and  boats  at  work,  it  is  obviously  difficult  for  the 
fishery  fleet  to  thoroughly  enforce  the  law. 

*Many  quotations  similar  to  the  foUowing  might^be  made  from  official  reports: 
''  We  find  that  the  supply  of  oysters  has  very  greatly  faUeu  off  daring  the  last  three  or  four  years. 
That  thiH  decrease  has  not  arisen  from  overfishing,  nor  from  any  causes  over  which  man  has  direct 
control)  bat  from  the  very  general  failure  of  the  spat,  or  yoang  of  the  oyster,  which  appears,  during 
the  years  in  question,  to  have  been  destroyed  soon  after  it  was  produced.  A  similar  failure  of  spat 
has  frequently  happened  before,  and  probably  will  often  happen  again.  That  the  best  mode  of  pro- 
viding against  these  periodical  failures  of  the  spat  is  to  facilitate  the  proceedings  of  those  individuals 
or  companies  who  may  desire  to  acquire  so  much  property  in  favorably  situated  portions  of  the  sea 
1>ottom  as  may  suffice  to  enable  them  safely  to  invest  capital  in  preparing  and  preserving  these  por- 
tions of  the  sea  bottom  for  oyster-culture.  •  •  *  That  no  regulations  or  restrictions  upon  oyster 
fishing,  beyond  such  as  may  be  needed  for  the  object  just  defined,  have  had,  or  are  likely  to  have,  any 
beneficial  effect  upon  the  supply  of  the  oynt^ers.'* — Report  of  tke  commi»9umer$  appointed  to  inquiro  into 
tke  feaJUheriee  of  the  United  Kingdom,  1866. 
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Under  the  present  regnlatioDB  of  the  fishery  the  number  of  yerj  CTnall  oysters 
(ander  1  inch  in  length)  destroyed  frei|aently  eqnals  the  number  of  large  ones  util- 
ized. Attached  to  the  shells  of  the  large  oysters  will  occasionally  be  found  many 
small  ones  from  3  to  6  months  old.  As  many  as  sixty  of  these  young  oysters  have 
been  found  attached  to  the  shell  of  a  single  mature  one.  This  number,  however,  is 
very  unusual,  but  the  proportion  for  the  entire  bay  might  certainly  be  exjiected  to 
average  during  most  spawning  seasons  at  least  one  or  two  young  oysters  for  every 
mature  one.  These  small  oysters  can  not  be  utilized  in  the  market-houses,  and  when 
delivered  there  are  thrown  upon  the  shell  heaps.  They  have  already  passed  through 
the  most  precarious  period  of  their  existence.  Their  shells  have  become  sufficiently 
hard  and  stout  to  resist  many  of  their  enemies,  and  while  some  of  them  would  doubt- 
less perish  if  permitted  to  remain  on  the  reefs,  yet  the  mortality  among  them  would 
scarcely  be  much  greater  than  occurs  among  mature  oysters.  The  remedy  for  their 
protection  is  not  apparent.  A  careful  oyster-culturist  would  doubtless  i)ostpone  the 
taking  of  the  mature  oysters  until  the  young  ones  were  sufficiently  developed  to  be 
safely  removed  from  their  attachment,  but  this  course  is  scarcely  practicable  on  the 
public  domain  without  temporary  close  time  on  the  reefs. 

With  respect  to  close  seasons,  which  for  forty  years  have  been  the  most  popular 
forms  of  protection  in  America,  the  close  time  in  the  fall  is  of  value  because  of  the 
protection  it  affords  the  small  oysters  from  injury  from  the  source  above  noted.  But 
the  opinion  is  growing  among  the  best-informed  persons  that  the  spring  close  time  is 
generally  of  Uttle  value  to  the  reefs;  in  fact,  under  some  circumstances  it  would  be 
better  for  the  oystermen  to  continue  their  operations  to  within  a  week  or  so  of  the 
spawning  time.  Their  work  would  render  the  ree&  more  nearly  free  from  sediment, 
vegetable  growth,  etc.,  thus  fiftcilitating  the  attachment  of  the  spat. 

The  general  opinion  that  the  disturbing  of  mature  oysters  immediately  prior  to 
the  spawning  time  greatly  injures  them  has  little  foundation.  To  be  sure,  if  oysters 
are  removed  from  the  reefs  there  are  so  many  less  to  perform  their  reproductive  fonc- 
tions,  but  the  same  applies  equally  to  those  removed  eight  months  before.  The  action 
of  the  dredges  themselves  is  not  materially  injurious  to  those  oysters  left  on  the  beds. 
Naturalists  are  well  aware  that  the  most  delicate  ascidians  are  frequently  roughly 
dredged,  and  if  placed  in  a  bucket  of  sea  water  may  be  examined  in  perfect  health  an 
hour  or  two  afterwards;  and  it  is  scarcely  probable  that  so  hardy  a  mollusk  as  an 
oyster,  capable  of  being  kept  barreled  for  weeks,  shipped  thousands  of  miles,  and  then 
bedded  with  perfect  safety,  would  suffer  so  much  injury  from  being  jostled  by  the 
dredge  as  to  fail  in  performing  its  usual  functions.  However,  the  spring  close  season 
in  Maryland  is  deemed  valuable  because  of  its  restricting  the  spring  trade  in  small 
oysters  for  bedding  purposes  in  other  States,  which,  however,  could  be  effected  by  the 
complete  enforcement  of  the  cull  law.  It  is  also  of  benefit  to  the  agricultural  interests 
along  the  shores  in  making  labor  more  abundant. 

There  are  other  conditions  that  encourage  a  depreciation  of  the  free  fishery  and 
for  which  the  individual  oystermen  are  not  blamable.  Among  these  might  be  men- 
tioned an  entire  lack  of  care  to  leave  the  grounds  or  the  small  oysters  in  a  condition 
suitable  for  the  growth  of  the  latter,  and  an  absence  of  any  attempt  to  prepare  the 
beds  for  the  attachment  of  a  ^^set"  during  the  spawning  season.  But  everyone  will 
recognize  the  extreme  difficulty  of  devising  a  system  for  remedying  the  latter  evil 
suitable  for  application  over  large  areas  of  the  public  domain. 
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These  two  provisions — ^protectiou  of  small  oysters  and  placing  the  reefs  in  the  best 
possible  condition  for  the  attachment  of  a  ^'  set" — are  the  key*notes  to  the  proper  gov* 
emment  of  the  fishery  on  the  public  beds,  and  any  system  of  regulation  that  has  not 
these  for  its  objects  can  not  be  expected  to  be  of  great  value. 

It  has  been  proposed  that  certain  portions  of  the  bay — ^half,  for  instance — ^be 
closed  for  two  or  three  years  in  order  that  th«  oysters  now  thereon  may  have  time  to 
mature,  and  when  this  area  is  thrown  open  the  other  be  closed  for  a  similar  period, 
the  system  of  open  and  closed  districts  being  continued  indefinitely.  But  there  are 
many  objections  to  such  a  procedure.  When  the  southern  half  is  closed  it  works  a  hard- 
ship to  persons  living  along  the  shores  thereof,  and  when  the  fishery  is  interdicted  in  the 
northern  half  the  residents  in  that  vicinity  would  consider  themselves  aggrieved.  If, 
in  order  to  avoid  this  objection,  the  size  of  the  districts  be  reduced  and  the  number 
of  them  be  multiplied,  it  would  be  quite  difllcult  to  prohibit  the  fishery  in  the  closed 
^nes.  Also,  it  has  been  shown  that  the  operatious  of  the  oystermen  improve  the  beds 
for  spat-collecting  purposes,  and  a  stoppage  of  the  fishery  might  to  a  material  extent 
affect  the  attachment  of  a  ^'  set." 

It  seems  that  the  only  good  result  of  such  a  regulation  would  be  a  restriction  in 
the  removal  of  small  oysters,  but  this  would  be  secured  under  present  regulations  by 
a  complete  enforcement  of  the  cull  law.  Were  the  system  to  be  adopted,  the  enforce- 
ment  of  the  cull  law  would  still  be  necessary,  and  it  would  increase  local  jealousies, 
already  too  numerous,  add  another  to  the  many  regulations  now  difficult  of  enforce- 
ment, and  yet  be  of  questionable  value. 

If  there  were  adopted  a  regulation  for  obtaining  a  '^  set,"  having  among  its  features 
the  return  to  the  water  of  a  portion  of  the  shells  accumulating  about  the  shucking- 
houses,  it  seems  i)ossible  that  special  benefit  might  result  from  this  particular  feature. 
When  one  considers  that,  as  a  component  part  of  the  oyster  shells,  200,000  tons  of  car- 
bonate of  lime  are  annually  removed  from  the  Chesapeake,  the  question  naturally  arises 
as  to  the  continuation  of  the  supply.  When  returned  to  the  water  the  shells  rapidly 
disintegrate,  fiirnishing  material  for  the  shells  of  other  oysters.  The  benefits,  if  any, 
to  be  derived  from  such  provision,  however,  rests  entirely  upon  speculation. 

An  opinion  is  quite  current  that  the  proper  regulation  of  the  oyster  fishery  in 
Maryland  is  for  the  State  to  lease  or  sell  the  natural  reefs  and  leave  to  the  individ- 
ual owners  the  question  of  protection  or  improvement  of  their  respective  holdings. 
Under  the  present  condition  of  the  industry  and  its  environments  it  seems  that  such  a 
procedure  would  be  detrimental  to  the  welfare  and  interests  of  those  persons  dependent 
on  that  industry  for  support,  as  well  as  to  the  peace  and  good  order  prevailing  in  the 
tide- water  regions  of  Maryland.  I  believe  that  no  American  State,  and  certainly  none 
in  which  the  fishery  is  of  great  consequence,  has  ever  deemed  it  expedient  to  dispose 
of  the  public  interest  in  any  natural  oyster  beds.  The  fishery  in  Maryland  is  not,  as 
frequently  supposed,  a  haphazard  undertaking  conducted  by  a  class  of  men  depending 
for  success  on  violations  of  the  State  laws,  but  is  on  a  fiirm,  orderly  basis,  any  sudden, 
revolutionary  change  in  which  would  work  great  hardsjiip  and  distress  to  the  thousands 
of  citizens  depending  on  it  for  a  livelihood 

If  the  cull  law  be  vigorously  and  thoroughly  enforced,  increasing  the  ndnimam 
limit  to  3  inches  as  soon  as  the  condition  of  the  fishery  may  warrant,  and  a  proper  system 
be  adopted  for  preparing  the  reefs  for  the  attachment  of  spat  daring  the  spawning 
season,  it  is  not  probable  that  an  extreme  disaster  to  the  industry  will  early  ensue. 
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Barren  bottoms,— It  is  claimed  by  many  tbat  the  utilization  for  oyster-culture  of 
extensive  areas  of  ground  now  unproductive  would  add  largely  to  the  extent  and 
revenue  of  the  oyster  industry  in  Maryland. 

Of  the  water  area  of  Maryland  about  2,000  square  miles  is  tiow  unproductive  of 
oysters.  In  400  square  miles  of  this  the  salinity  of  the  water  is  probably  not  sufficient 
for  the  growth  of  these  mollusks.  A  very  large  area  of  the  remaining  1,600  square 
miles  is  covered  with  grass,  thick  mud,  sand,  or  is  otherwise  incapable  of  utilization 
with  profit  under  present  financial  conditions.  The  area  of  such  ground  is  a  VQry 
uncertain  quantity.  In  Connecticut  the  experience  has  been  that  only  one-fifth  of  the 
water  area  can  be  profitably  utilized.  But  three-fourths  of  the  unused  ground  is  in  the 
eastern  half,  where  the  barren  condition  is  caused  by  heavy  storms.  Should  a  culti- 
vating law  be  adopted  in  Maryland  the  crabbing  interests  would  doubtless  demand 
consideration  and  thus  further  reduce  the  possible  area.  All  of  these  restrictions 
would  probably  limit  it  to  from  400  to  1,000  square  miles,  if  the  conditions  in  other 
States  are  trustworthy  guides. 

It  is  unnecessary  in  the  present  paper  to  discuss  the  practicability  of  oyster-cul- 
ture on  areas  not  provided  by  nature  with  those  mollusks,  for  this  is  no  longer  a  living 
question,  it  having  been  answered  years  ago  in  many  practical  ways  and  in  innumera- 
ble waters  of  varying  physical  and  biological  characteristics.  Already  only  one-half 
of  the  world's  product  of  oysters  is  marketed  directly  from  the  public  reefs.  At 
present  the  trade  in  high-grade  oysters  is  dependent  on  the  product  of  private  areas, 
notwithstanding  the  slight  encouragements  received.  Nearly  every  celebrated  variety 
on  the  American  market  is  the  product  of  private  grounds;  among  these  might  be 
mentioned  the  "Providence  Bivers,''  "Nor walks,"  "Blue  Points,"  "Maurice  Coves," 
" Parker  Bays, "  "Ohincoteagues,"  "Cherrystones,"  "Lynn  Haven  Bays,"  "Hamp- 
ton Bars,"  "Stone Bays,"  "Bayou  Cooks,"  etc. 

In  hundreds  of  sheltered  coves,  and  in  much  of  the  deep  waters  of  Maryland  where 
the  bottom  is  muddy  or  grassy,  or  other  conditions  have  heretofore  prevented  a  growth 
of  oysters,  the  difficulties  might  be  overcome  and  the  cultivation  thereof  be  made  prof- 
itable. The  harvest  is  not  always  certain,  but  the  chances  are  greatly  in  its  favor, 
and  the  profits  are  sufficiently  large  to  have  merited  more  encouragement  than  has 
heretofore  been  accorded  the  industry.  The  situation  of  the  Chesapeake,  between  the 
cold  waters  of  the  North  and  the  warm  waters  of  the  South,  protecting  it  from  great 
extremes  in  temperature,  is  favorable  to  oyster-culture.  Except  in  the  extreme  south- 
ern portion,  this  bay  is  also  comparatively  free  from  the  severe  storms  and  predaceous 
enemies  that  effect  such  enormous  destruction  on  the  oyster  beds  of  Northern  States. 

Localities  favorable  to  the  development  of  oysters  are  not  always  best  adapted  to 
their  reproduction,  and  places  where  oysters  breed  rapidly  are  sometimes  not  favorable 
to  their  growth.  Generally  the  growth  of  oysters  is  practicable  in  waters  having  less 
saline  constituents  than  appears  necessary  for  breeding  purposes.  There  is  probably 
no  locality  of  equal  area  in  America,  if  in  the  world,  in  which  oysters  are  produced  in 
such  numbers  as  on  the  flats  on  the  sea  side  of  Accomac  and  Northampton  counties, 
Virginia;  yet,  if  left  on  their  native  grounds,  they  scarcely  ever  exceed  2^  inches  in 
length.  The  famous  "  Kettle  Bottom  "  oysters  of  the  Potomac  River  are  of  great  size, 
but  do  not  breed  in  abundance  there.  Under  the  present  regulations  in  Maryland 
grounds  suitable  for  the  growth  of  oysters,  but  not  adapted  to  their  reproduction, 
are  idle  and  barren,  but  under  a  planting  system  might  be  utilized  with  profit. 
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Suitable  regulations  for  ostreiculture  could  be  adopted  which,  without  working 
chaoige  or  injury  to  the  present  free  fishery  on  the  public  reefs,  would  permit  the  devel- 
opment of  this  industry  for  the  employment  of  the  idle  labor  of  the  State.  They  should 
meet  with  the  approval  and  have  the  encouragement  of  the  present  oystermen  of  the 
Chesapeake.  The  cultivating  systems  here  outlined  are  by  iio  means  antagonistic  to 
their  interests;  on  the  contrary,  they  more  than  any  others  are  to  reap  the  benefits. 
These  men  are  familiar  with  the  bay;  they  are  familiar  with  the  character  of  the 
grounds  and  with  the  methods  of  handling  oysters;  they  are  already  fiM;ed  out  with 
boats  and  implements  for  engaging  in  the  business.  They  could  acquire  an  area  of 
ground  which  they  could  take  pride  in  cultivating  and  improving,  in  adding  to  from 
year  to  year,  and  something  on  which  they  might  depend  in  their  old  age. 

There  should  be  no  fear  of  outside  capitalists,  monopolies,  etc.  There  has  proba- 
bly never  been  an  instance  in  Which,  after  a  State  has  adopted  a  cultivating  law,  the 
trade  has  been  controlled  by  men  from  other  States,  if  any  attempt  has  been  made  to 
prevent  it.  On  the  contrary,  in  New  Jersey,  New  York,  and  Connecticut  many  of  the 
men  who  at  present  own  the  large  oyster  farms,  the  fleets  of  vessels,  and  employ  the 
greatest  number  of  men,  were  formerly  public-reef  tongmen  and  dredgers.  The  mem- 
bers of  a  certain  firm  in  Connecticut,  who  in  six  weeks  gathered  from  its  beds  160,000 
bushels  of  oysters  valued  at  $110,000,  were  public-reef  oystermen  eighteen  years  ago. 

There  is  no  warrant  for  concluding  that  the  most  extreme  protective  or  restora- 
tive regulations  that  the  State  could  adopt  would  preserve  the  common  fishery  from 
depletion  to  such  an  extent  that  there  will  be  scarcely  a  subsistence  for  the  men 
engaged  therein.  Numerous  acts  of  assembly  exist  for  protecting  the  oyster  fishery 
on  the  public  reefs  of  the  United  States  coast  north  of  Cape  Cod,  but  not  an  acre  of 
oyster-ground  now  remains  to  give  operation  to  those  regulations.  The  fishery  from 
Cape  Henlopen  to  Cape  Cod  has  had  even  further  restrictions,  but  at  present  scarcely 
one-twentieth  of  the  7,000,000  bushels  of  oysters  produced  annually  in  that  region  are 
marketed  directly  from  the  public  reefs.  France  has  witnessed  the  depletion  of  certain 
of  her  valuable  reefs  even  when  the  fishery  thereon  was  restricted  to  fourteen  days  in 
the  year  and  three  hours  in  the  day.  Already  distress  exists  at  times  in  several  iso- 
lated localities  in  Maryland,  because  of  the  decrease  in  prosperity  of  this  industry, 
and  this  is  possibly  a  foreshadow  of  what  will,  in  course  of  time,  prevail  in  every  tide- 
water region  of  the  State  if  the  present  unfavorable  conditions  of  the  fishery  continue 
without  the  possibility  being  given  the  oystermen  for  adding  to  their  Incomes  by  the 
investment  of  individual  enterprise.  Other  than  this  no  prospect  appears  for  a  great 
improvement  in  the  condition  of  the  fishermen,  and  the  only  heritage  they  now  have  to 
leave  theii-  sons  is  contained  in  their  small  boats  and  a  training  for  engaging  in  a  voca- 
tion already  barely  affording  a  livelihood  and  with  a  prospect  of  continued  decrease. 

But  the  benefits  to  be  derived  from  a  proper  system  of  private  oyster-culture 
would  not  be  confined  to  those  persons  engaging  in  it  or  to  those  handling  the  pro- 
ducts of  the  private  areas,  or  to  the  increased  amount  of  money  disbursed  along  the 
shores.  If  the  common  fishery  were  still  properly  protected  and  regulated,  private 
ostreiculture  on  present  barren  bottoms  would,  it  seems,  be  of  benefit  to  the  public 
reefs  and  to  the  men  operating  thereon,  even  though  the  latter  should  never  engage  in 
growing  oysters  for  themselves.    The  foundations  for  this  statement  are  here  cited: 

1.  It  is  well  known  that  the  removal  of  medium-sized  oysters  to  more  favorable 
feeding-grounds  on  which  they  may  remain  several  months  greatly  increases  their 
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market  valae.  and  if  a  plantiDg  industry  were  established  the  small  or  poor  oysters 
would  find  a  much  better  market  among  the  planters  than  at  the  shucking-houses. 
The  oysters  referred  to  are  those  measuring  2^  inches  and  over,  for  it  is  assumed 
that  no  change  will  occur  in  the  present  regulations  of  the  common  fishery  so  far  as 
the  cull  law  is  concerned. 

2.  The  cultivators  would  doubtless  remove  predaceous  enemies  from  their  areas 
and  this  would  decrease  the  number  left  to  feed  on  the  public  reefs. 

3.  If  by  reason  of  fishery  or  natural  effects  the  oysters  on  a  public  reef  should 
be  so  fully  removed  or  destroyed  as  to  not  leave  sufficient  for  breeding  purposes,  the 
proximity  of  private  oyster  beds  would  supply  the  deficiency  in  spat. 

4.  By  engaging  the  attention  of  a  number  of  the  oystermen  it  would  to  some 
extent  relieve  the  public  reefs  of  the  extensive  fishery  to  which  they  are  now  being 
subjected  and  leave  a  greater  quantity  of  oysters  for  those  persons  continuing  to  resort 
to  those  areas. 

Ostreiculture  in  some  States  has  to  contend  with  an  adverse  movement  brought 
on  by  its  supposed  friends  rather  than  its  enemies.  The  profits  of  few  vocations  have 
been  so  extravagantly  represented  as  those  of  the  one  under  discussion.  The  enthu- 
siastic amateur  agriculturist  who  writes  on  '<  5  acres  enough,"  has  his  counterpart 
in  the  field  of  ostreiculture.  Reports  evidencing  great  labor  in  preparation  have 
gravely  predicted  an  average  annual  product  in  Maryland  of  hundreds  of  millions 
of  bushels  of  oysters  under  a  wise  system  of  regulations.  The  adoption  of  a  system 
of  oyster-culture  dependent  for  its  success  upon  the  realization  of  such  expectations 
would  doubtless  result  in  failure.  The  conditions  of  aquicnlture  in  this  country,  or 
in  any  other  country,  do  not  warrant  such  anticipations,  and  they  have  done  much  to 
retard  the  adoption  of  a  practicable  system  of  regulation  for  private  oyster-culture  in 
many  States.  These  extravagant  ideas  of  production  are  not  understood  by  the  bay 
men,  and  their  acceptance  by  persons  unfamiliar  with  the  growth  of  oysters  leads  to 
a  difference  of  opinion  which  can  be  reconciled  only  when  the  truth  of  the  subject  is 
understood.  It  has  resulted  in  the  development  of  the  feeling  that  the  present  barren 
bottoms  are  of  enormous  value,  and  should  be  parted  with  only  at  prices  so  high  that 
persons  of  small  resources  can  not  obtain  them,  and  renders  the  development  of  exten- 
sive ostreiculture  thereon  impracticable. 

It  is  questionable  whether  there  is  a  single  square  mile  of  water  area  in  America 
that  has  produced  annually  during  the  last  ten  years  400  bushels  to  the  acre.  It  is 
true  that  there  are  many  planting  areas  from  which  even  1,000  or  more  bushels  to  the 
acre  are  annually  removed.  But  the  oysters  are  not  produced  there;  being  obtained 
elsewhere,  they  are  bedded  in  the  spring  and  are  taken  up  during  the  succeeding 
winter.  They  are  little  more  the  produce  of  those  areas  than  are  cattle  slaughtered 
in  abattoirs  the  product  of  the  few  acres  of  grazing  land  attached  thereto. 

The  system  of  private  oyster-cultute  at  present  practiced  in  Connecticut  is  admired 
by  every  one  familiar  with  it.  It  has  resulted  in  creating  a  new  industry  for  the 
employment  of  capital  and  labor,  in  distributing  $1,000,000  annually  among  the 
workmen  along  the  shore  of  that  State,  and  extending  and  cheapening  the  food 
resources  of  the  country.  Yet  the  average  annual  yield  of  the  60,000  acres  held  by 
individuals  is  only  26  bushels  per  acre.  About  one-half  of  this  area,  however,  is  not 
utilized,  and  the  cultivated  portion  yields  annually  about  50  bushels  per  acre.  The 
tax  imposed  by  that  State  is  about  10  cents  per  acre,  and  should  this  be  increased  to 
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the  figures  proposed  for  adoption  in  some  States,  it  woald  doubtless  at  once  result 
in  a  great  reduction  in  the  extent  of  the  industry,  notwithstanding  the  fact  that  it  is 
now  on  a  well-established  basis. 

Frequent  reference  has  been  made  to  what  is  being  accomplished  in  Rhode  Island 
in  the  collection  o^an  annual  rental  of  $10  per  acre  from  certain  sea  bottoms,  and  this 
is  used  as  a  basis  for  the  valuation  of  similar  areas  situated  elsewhere.  There  are 
about  600  acres  of  ground  in  that  State  rented  at  this  rate.  They  do  not  produce 
oysters  but  are  used  for  planting  purposes,  the  oysters  being  bedded  in  the  spring 
and  removed  during  the  succeeding  winters.  Because  of  the  high  rental,  little  attempt 
is  made  towards  the  production  of  oysters,  the  plants  being  purchased  from  other 
States,  and  even  the  extent  of  the  bedding  trade  is  said  to  be  curtailed  thereby,  it 
now  being  less  than  one-half  as  extensive  as  it  was  in  1880.  It  is  true  that  the  State 
treasury  has  received  about  $6,000  annually,  but  if  the  taxes  on  the  ground  had  been 
more  reasonable  Rhode  Island  might  at  present  have  sufficient  oyster-producing  farms 
to  keep  within  that  State  the  $150,000  annually  paid  by  the  planters  therein  to  the 
oyster-growers  of  other  States,  and  to  cause  the  receipts  of  the  State  treasury  to  equal 
those  of  the  present. 

The  imposing  of  high  taxes  on  oyster-grounds  renders  it  financially  impracticable 
to  utilize  them  for  any  purpose  other  than  the  bedding  of  oysters,  shifting  them  from 
one  locality  to  another,  which  is  not  true  oyster-culture. 

In  an  address  delivered  at  Baltimore  January  18, 1891,  the  following  expression 
of  opinion  was  made  by  Hon.  Marshall  McDonald,  United  States  Commissioner  of 
Fish  and  Fisheries,  who  has  given  close  attention  to  aquiculture  in  all  its  branches: 

In  the  caee  of  that  hroad  area  of  sea  bottom  which  at  present  yields  nothing  to  prodaotion,  it 
woald,  in  my  Judgment,  be  wise  on  the  part  of  the  State  to  permit  its  entry  under  conditions  similar 
to  those  which  are  prescribed  for  the  public  lands  of  the  State  above  tide. 

The  man  engaged  in  oyster  production  should  be  harassed  by  no  imposts  or  special  supervision. 
He  should  be  treated  as  is  the  farmer,  protected  in  his  rights  of  property,  and  his  investment  required 
to  bear  equally  with  the  lands  above  tide  the  burdens  of  taxation.  The  State  should  seek  to  derive 
its  revenue  not  from  any  special  tax  or  from  extravagant  prices  for  sales  or  entry,  but  firom  the  vastly 
increased  valuation  which  would  be  given  to  these  lands  when  the  opportunity  for  their  improvement 
is  afforded. 

There  is  a  greater  area  of  sea  bottom  in  the  United  States  suitable,  if  properly 
prepared,  for  the  growth  of  oysters  than  any  probable  market  demand  can  utilize. 
The  Atlantic  coast  States  are  wealthy  in  barren  sea  bottoms  available  for  the  culture 
of  oysters,  but  most  of  these  States  are  so  neglectful  of  giving  proper  encouragement 
to  the  development  of  them  that  only  in  few  places  are  they  of  great  financial  value.  A 
broad  system  of  ostreiculture  demands  more  facilities  than  a  restriction  to  5  or  10 
acres  along  the  shore  at  high  rental  and  with  temporary  tenure. 

Not  only  does  successful  ostreiculture  require  sufficient  areas  on  which  to  operate, 
but  it  must  be  surrounded  with  favorable  market  and  financial  conditions.  Texas, 
with  its  characteristic  generosity,  authorizes  each  citizen  of  the  State  to  preempt  for 
oyster  culture  60  acres  of  sea  bottom  without  cost  and  without  taxes,  yet  not  oue- 
hundredth  of  its  bay  bottoms  are  being  so  utilized.  In  1889  North  Carolina  threw  open 
to  her  citizens  800,000  acres  of  barren  ground  under  favorable  preemption  conditions, 
yet  only  one-thirtieth  of  this  area  has  been  located.  The  condition  in  Georgia  is  much 
the  same.    The  Middle  and  New  England  States,  with  long-established  oyster  trades, 
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have  been  more  succesftfal  in  having  their  sea  bottoms  preempted  and  snccessfdlly 
utilized* 

The  physical,  financial,  and  market  conditions  in  Maryland  are  such  that  judi- 
doas  encooragement  coald  almost  at  once  place  her  in  the  head  ranks  of  oyster- 
cultivating  Htates ;  order  and  industry  would  spring  up  where  there  is  now  but  a  barren 
waste;  thousands  of  men  now  almost  idle  could  be  given  employment;  relieving  the 
labor  market  of  this  suH>lusage  would  l>enefit  the  laboring  classes  in  all  industries  of 
the  State;  while  the  oystermen  at  work  on  the  public  reefs,  without  being  in  any 
respe<3t  molested  in  their  present  occupation,  would  have  an  opportunity  for  building 
up  a  kindred  industry  to  a<ld  to  the  support  obtained  from  the  common  fishery. 
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are  provided  witli  one  or  two  wingH^  which  may  be  ase<l  with  or  without  leaders. 
When  a  leader  is  used  it  very  often  does  not  extend  &om  the  shore.  The  reference  to 
''outer  openings  "  in  the  definition  quoted  is  not  clear;  a  typical  fyke  net  has  only  one 
outer  opening,  and  the  hoop  on  which  it  is  formed  may  be  from  1  to  15  feet  in  diameter. 
There  is  no  limit  to  the  number  of  funnels,  from  one  to  five  often  being  used.  All  the 
hoops  may  be  of  the  same  size. 

As  a  result  of  the  researches  made  by  the  writer  and  a  study  of  the  forms  of 
fyke  nets  used  in  this  and  other  countries,  the  conclusion  has  been  reached  that  the 
designation  fyke  net  should  be  reserved  for  that  form  of  fish  trap  characterized  by  a 
bag-shaped  inclosure,  made  of  netting,  distended  at  its  mouth  by  a  hoop,  the  opening 
into  which  consists  of  a  funnel-shaped  ai>erture;  that  all  other  features  are  secondary 
and  do  not  determine  whether  a  given  apparatus  is  or  is  not  a  fyke  net,  although  a 
style  so  simple  as  that  defined  is  rare. 

The  forms  of  apparatus  to  which  the  fyke  net  is  related  are  various.  On  the  one 
hand  are  some  types  of  lobster  and  eel  pots,  baskets,  and  other  similar  traps  pro- 
vided with  a  funnel-shaped  entrance,  but  usually  made  of  laths,  splints,  or  casks  and 
having  no  accessory  leader  or  wings,  and  on  the  other  hand  are  varieties  of  trawl 
nets,  bag  nets,  and  similar  closed  nets  that  may  be  distended  by  means  of  one  or 
more  hoops  but  have  no  funnel-like  aperture.  An  examination  of  any  of  these  nets 
will  usually  show  the  essential  features  by  which  they  are  distinguished  from  the 
fyke.  The  intergradations,  however,  between  fyke  nets  and  some  types  of  jwts  and 
traps  are  such  that  it  is  not  always  possible  to  properly  characterize  some  of  the 
more  aberrant  forms.  In  the  present  paper  it  has  been  considered  desirable  to  class 
as  fykes  certain  nets  that  are  ordinarily  designated  x>ots. 

NAMES  OF  THE  FYKE  NET. 

This  net  is  generally  known  throughout  the  United  States  as  the  fyke  or  fyke  net. 
The  name  appears  to  have  arisen  from  the  Dutch  word  fuiJcy  and  was  doubtless  intro- 
duced by  colonists  from  the  ^Netherlands,  where  it  is  or  was  applied  to  a  form  of  net 
constructed  of  hoops  or  of  bowed  twigs.  The  usual  spelling  of  the  word  in  early 
writings  is  '^fike." 

The  name  "hoop  net"  is  also  used  in  parts  of  this  country — ^most  fi^uently  in 
the  Great  Lake  region.  In  Great  Britain  this  is  the  designation  generally  employed. 
"Stationary  hoop  net"  also  appears  to  have  had  a  local  usage  in  New  York  in  the  early 
part  of  this  century,  but  has  not  recently  been  met  with. 

In  the  Hudson,  Delaware,  Potomac,  and  other  rivers  of  the  East  Coast  fishermen 
often  refer  to  the  fyj^e  as  a  "pike  net."  Although  the  pike  (ImcIus  reticulatus)  is 
often  caught  in  this  way,  it  seems  probable  that  the  name  is  a  corruption. 

A  number  of  other  names  with  a  more  or  less  circumscribed  habitat  have  been  met 
with,  and  there  are  doubtless  others  that  have  not  been  recorded.  "Buckdart"  and 
"sink  net"  are  heard  in  certain  parts  of  Chesapeake  Bay.  In  Saginaw  River,  Michi- 
gan, fyke  nets  are  known  as  "gobblers."  Nets  that  resemble  x>ound  nets  in  having 
leaders  and  curved  wings  are  in  parts  of  Virginia  called  "funnel-mouthed  pounds." 

The  name  bow  net,  of  which  fyke  net  is  said  in  the  dictionaries  to  be  a  synonjrm, 
has  not  been  met  with  in  this  country,  although  it  may  nevertheless  be  used.  The 
name  bow  net,  as  employed  in  the  fisheries  of  the  United  States,  is,  so  far  as  known, 
applied  only  to  the  dip  net  and  the  skim  net. 
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Various  qualifying  names  are  applied  to  fykes  in  different  loi*alities,  depending 
on  peculiarities  of  construction,  the  fish  and  other  products  caught,  etc.,  as  ^^  pound 
fykcjj'  "  drop  fyke,"  "shad  fyke,"  "eel  fyke,"  "terrapin  fyke,"  and  other  designations 
which  will  be  referred  to  under  each  State. 

This  net  is  usually  known  as  the  hoop  net  in  Upper  Canada  and  as  the  fyke  net 
in  Lower  Canada;  by  the  French  inhabitants  of  Canada  it  is  called  the  verveux. 

In  the  countries  of  northern  continental  Europe  the  name  applied  to  the  fyke  net 
is  the  equivalent  of  the  English  word  rush,  and  refers  to  the  material  of  which 
this  or  similar  nets  were  originally  constructed.  The  word  can  evidently  be  traced  to 
the  Goths,  in  whose  language  it  appeared  as  rav^,  while  in  Anglo-Saxon  it  was  mAr, 
and  in  modern  times  it  exists  as  reuse  B,nd  fischreuse  in  German,  riise  in  Low  German, 
ruse  in  Danish  and  Norwegian,  rysja  in  Swedish,  rysa  or  ryssd  in  Finnish,  and  veraha  in 
Russian.  These  names  are  used  alone  or  in  connection  with  other  descriptive  words. 
Li  Prussia  the  name^c^acA:  is  applied  to  a  typical  fyke  net  having  wings. 

In  the  fisheries  of  the  Adriatic  sea  the  fyke  net  is  known  as  the  cogolOy  and  forms 
an  essential  part  of  a  number  of  fishing  devices,  some  operated  like  seines  or  beam 
trawls  and  others  stationary. 

The  Portuguese  name  for  fyke  net  is  hotirdo.  A  form  of  fyke  resembling  an  eel 
pot  is  called  a  tnuzuar.  '^ 

Fykes  in  France  are  known  by  a  number  of  names.  The  most  commonly  used 
designation  is  verveux  or  vervier^  equivalent  to  the  English  hoop  net;  guideau  is  a 
modified  fyke ;  among  other  local  names  are  loup,  renard,  quinqueporUj  queue^  numchey 
scuij  and  cdche. 

THE  PRINCIPLE  OF  THE  FYKE  NET. 

The  fyke  net,  as  used  in  this  country,  is  a  passive  form  of  apparatus  of  capture, 
the  principle  of  whose  action  depends  on  the  funnel-shaped  entrance.  The  fish,  led  to 
the  mouth  of  the  net  by  various  devices,  pass  through  th^  funnel  into  the  body  of  the 
net,  and  are  usually  unable  to  escape,  owing  to  the  narrowness  and  position  of  the 
aperture.  In  the  efforts  to  escape,  the  fish  go  through  the  remaining  funnel  or  ftinnels 
and  ultimately  congregate  in  the  last  pocket,  from  which  they  are  taken  at  intervals. 

The  fyke  net  has  been  aptly  compared  in  its  action  with  one  of  the  cx)mmon  mouse 
or  rat  traps  in  which  the  animals  caught  are  retained  alive.  The  principle  has  a  wide 
application  and  at  the  present  time  is  extensively  employed  in  nets  used  for  the  cap- 
ture of  various  animals.  In  the  fisheries  it  is  seen  in  the  pound  net,  lobster  pot,  eel 
pot,  trap  net,  some  forms  of  weirs,  etc.  It  finds  a  varied  rei)resentation  in  the  fishing 
devices  of  many  countries,  particularly  in  China,  where  it  is  applied  to  a  great  variety 
of  nets,  some  constructed  of  twine,  others  of  bamboo  splints. 

The  action  of  the  fyke  net  is  facilitated' by  the  well-known  habits  of  most  fishes 
when  in  a  confined  space — an  apparent  aversion  to  make  a  sharp  turn  and  a  tendency 
to  wander  around  with  their  heads  closely  applied  to  the  netting,  by  which  they  are 
led  into  the  succeeding  funnels  and  seldom  brought  near  the  only  possible  way  of 
escape  suspended  in  the  middle  of  the  compartment. 
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CLASSIFICATION  AND  DESCRIPTION  OF  FYKE  NETS. 

There  is  perhaps  no  type  of  fishery  apparatus  employed  in  the  United  States  that 
presents  more  varied  shapes  and  peculiarities  than  the  fyke  net;  and  a  collection  of 
fyke  nets  drawn  from  the  various  countries  of  the  world  would  i)erhaps  be  the  most 
heterogeneous  aggregation  of  related  fishing  appliances  that  could  be  brought  together. 
The  differences  in  form  arise  from  variations  in  the  shape  of  the  individual  parts  and 
in  the  arrangement  of  the  parts  with  reference  to  each  other.  Among  the  principal 
causes  which  have  produced  the  widely  divergent  styles  the  following  may  be 
mentioned: 

(1)  The  nature  of  the  fishing-ground,  the  depth  of  the  water,  the  character  of  the 
bottom,  the  direction  of  the  tide  or  current,  and  the  contour  or  structure  of  the  shore 
are  modifying  influences. 

(2)  The  kinds  of  fish  or  other  animals  sought.  A  net  adapted  to  the  capture  of 
one  fish  is  often  of  little  service  in  taking  another  species. 

(3)  The  idiosyncrasy  of  the  fishermen.  Being  a  comparatively  cheap  and  uncom- 
plicated form  of  apparatus,  the  ingenuity  and  inventive  genius  of  the  fishermen  have 
an  opportunity  to  assert  themselves  and  are  no  doubt  to  be  credited  with  many  of 
the  peculiar  types  in  local  use. 

In  the  accompanying  descriptions,  the  following  parts  of  fyke  nets  will  be  men- 
tioned, which  may  here  be  briefly  defined : 

The  net  proper, — This  includes  all  the  essential  parts  of  a  fyke,  and  is  referred  to  in 
contradistinction  to  the  accessory  parts,  such  as  the  leader,  wings,  lines,  anchors,  etc. 
It  is  variously  known  as  the  bag,  pocket,  bowl,  and  pot.  The  names  pot  and  bowl 
are  sometimes  restricted  to  the  final  apartment  of  the  fyke  in  which  the  fish  usually 
congregate  and  from  which  they  are  taken;  this  is  also  called  the  tail.  It  is  usually 
closed  by  meaos  of  a  cord  known  as  the  purse  string  or  puckering  string. 

The  hoops. — ^These  constitute  the  framework  of  the  bag.  They  are  usually  made 
of  flat  wooden  strips,  but  are  sometimes  of  iron.  They  are  generally  round,  but  are 
sometimes  elliptical;  in  some  forms  of  nets  one  or  more  semicircular  hoops  are  used, 
and  in  a  rare  style  of  fyke  the  part  which  corresponds  with  the  first  hoop  is  rectan- 
gular. The  number  of  hoops  used  iu  this  country  varies  from  2  to  15,  the  most  com- 
mon numbers  being  3  to  6.  The  first  hoop  is  usually  larger  than  the  others,  but  in 
some  nets  all  are  of  the  same  size.  There  is  a  great  variation  in  the  sizes,  the 
extremes  being  8  inches  and  15  feet;  a  large  majority,  however,  are  from  2  to  6  feet 
in  diameter.    They  are  held  in  place  by  being  included  within  the  meshes  of  the  bag. 

The  funnels. — These,  known  also  as  throats  or  valves,  are  the  characteristic 
parts  of  a  fyke.  They  consist  simply  of  cones  of  netting,  one  end  of  which  is  attached 
to  the  hoops  while  the  other  end  is  suspended  from  them.  The  size  of  the  funnels 
bears  a  close  relation  to  that  of  the  hoops;  the  entrance  into  the  funnel  is  usually  the 
same  size  as  the  hoop;  the  small  end  of  the  funnel  varies  from  a  few  inches  to  a  foot  in 
diameter,  depending  on  the  kinds  of  products  taken  as  well  as  on  the  general  size  of 
the  net.  The  number  of  funnels  varies;  some  fykes  have  a  funnel  to  each  hoop;  in 
some  there  is  a  frinnel  for  every  alternate  hoop,  while  a  single  funnel  is  found  in  a  few 
nets.  The  purpose  of  the  frmnel  is  to  prevent  the  escape  of  the  fish,  and  the  greater 
the  number  of  funnels  the  less  the  chances  are  that  an  animal  will  find  its  way  out  of 
the  net.  The  length  of  the  funnels  usually  corresponds  with  the  distance  which  the 
hoops  are  apart;  in  some  types,  however,  the  funnels  extend  through  3  to  5  hoops. 
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Thj^lea^jg^The  leader,  hedging,  or  fence,  as  it  is  variously  called,  is  employed 
for  the  purp^Fof  intercepting  the  passage  of  fish  and  of  directing  them  into  the  net. 
It  is  generally  constructed  of  netting,  but  is  sometimes  made  of  brush,  stakes,  slats,  or 
wire.  When  of  netting,  the  mesh  is  larger  than  that  used  in  the  pocket.  The  length 
of  the  leader  varies  with  circumstances,  and  may  be  from  10  to  500  feet.  It  usually 
extends,  in  a  straight  line  from  a  point  on  or  near  the  shore,  at  right  angles  to  the 
supposed  direction  taken  by  the  fish. 

When  the  leader  is  constructed  of  netting  it  is  usually  provided  with  floats  and 
sinkers  to  keep  it  in  an  upright  position,  and  is  further  supported  by  being  attached 
to  one  or  more  poles^  the  number  depending  on  the  length  of  the  leader.  The  leader 
may  terminate  before  reaching  the  fyke  proper;  in  nets  provided  with  wings,  this  is 
generally  the  case.  It  may  also  be  attached  to  the  top  and  bottom  of  the  first  hoop. 
In  some  nets,  for  instance  those  used  in  Germany,  the  leader  extends  a  considerable 
distance  within  the  cavity  of  the  net. 

H^  wings, — ^The  wings  are  usually  two  in  number,  but  in  some  nets  there  is  only 
a  single  wing.  They  are  attached  to  the  first  hoop,  each  wing  being  fastened  to  half 
the  circumference  of  the  hoop.  In  some  cases  the  wings  are  joined  together  at  the 
top  and  bottom  for  a  short  distance  in  front  of  the  bag,  forming  a  kind  of  cylindrical 
entrance.  When  used  alone  they  serve  the  same  purpose  as  the  leader;  when  em- 
ployed in  connection  with  the  latter,  their  action  is  supplemental  to  it.  They  are 
similar  to  a  leader  in  construction.  Their  shape  varies;  straight,  angular,  curved, 
and  irregular  shapes  exist. 

A  clearer  idea  of  the  variations  in  the  styles  of  fyke  nets  employed  in  the  United 
States  is  conveyed  by  the  accompanying  plates  than  could  be  imparted  by  text 
descriptions.  Nevertheless,  mention  of  certain  details  of  construction,  cost,  etc.,  is 
necessary  in  order  to  properly  cover  the  subject,  and  a  number  of  forms  not  figured  are 
described. 

For  the  purposes  of  this  paper,  fyke  nets  may  be  classified  into  (1)  nets  having  no 
leader  or  wings,  (2)  nets  having  only  a  leader,  (3)  nets  having  only  wings,  (4)  nets 
having  both  leader  and  wings,  and  (5)  double  qets  and  irregular  forms. 

FYKB  l^TS  WITHOUT  LEADEB  OB  WINQS. 

The  simplest  form  of  fyke  which  would  be  covered  by  the  definition  given  is  the 
Chinese  net  illustrated  in  fig.  1,  plate  xci.  It  consists  only  of  a  bag,  a  single  hoop, 
and  a  funnel.  No  fyke  so  simple  as  this  has  been  met  with  in  this  country.  Fyke  nets 
not  provided  with  a  leader  or  wings  are  not  widely  used  in  the  United  States ;  in  fact, 
they  seem  to  be  almost  restricted  to  the  Middle  Atlantic  States,  where  they  are  known 
as  drop  fykes,  brook  fykes,  or  pike  nets,  and  are  extensively  used  in  the  upper  waters 
of  the  principal  rivers.  In  this  class  are  also  to  be  included  certain  pot-like  fykes, 
mostly  intended  for  eels,  and  fished  in  various  parts  of  the  country,  but  mostly  in  the 
New  England  and  Middle  States. 

A  form  of  brook  or  drop  fyke  used  in  the  Delaware  Biver  has  11  to  14  hoops, 
varying  from  14  to  18  inches  in  diameter  and  placed  in  the  bag  at  intervals  of  6  to  8 
inches.  It  is  provided  with  two  long  funnels,  one  extending  from  the  first  hoop  to  the 
fourth  or  sixth  hoop,  the  other  beginning  where  the  first  ends  and  running  through 
about  half  or  two-thirds  of  the  remaining  hoops.  The  f\innels  do  not  terminate  in 
round  apertures,  but  in  four  points,  from  which  as  many  strings  pass  through  the 
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remaining  part  of  the  net  and  are  collected  and  held  taut  outside  the  last  pocket. 
The  fish  are  taken  from  the  nets  by  first  unfastening  the  funnel  lines  at  the  end  of  the 
net  and  then  raising  the  fyke  perpendicularly,  when  the  funnels  will  be  reversed  and 
the  fish  will  fall  out.  This  net  is  inexpensive,  costing  only  from  $3  to  $5.  It  is  fished 
singly  or  in  strings  containing  25  or  more  nets,  which  are  placed  at  distances  of  6  to 
40  feet.  Plate  lxxiii,  fig.  1,  gives  an  idea  of  one  of  these  nets  and  the  method  of 
weighting  it  with  stones. 

Another  drop  fyke,  or  ''pike  net,"  as  it  is  locally  called,  fished  in  the  Delaware 
Biver,  has  a  semicircular  entrance  instead  of  a  circular  one;  in  other  respects  it  is 
similar  to  those  already  described.  One  form  has  only  one  funnel,  or  "  throat,"  however. 
The  bar  forming  the  bottom  of  the  first  hoop  projects  a  few  inches  on  either  side  for 
the  reception  of  a  stone,  by  which  the  net  is  kept  upright,  after  being  braced  at 
the  small  end.  The  value  is  the  same  as  the  others,  viz,  $3  to  $5.  Plate  lxxii  is  a 
representation  of  this  net.  The  specimen  from  which  the  drawing  was  made  came 
from  Burlington  County,  N.  J.,  and  is  now  in  the  possession  of  the  writer.  It  has  8 
hoops  and  2  funnels.  The  first  funnel  extends  from  the  second  hoop  a  short 
distance  within  the  third  hoop,  where  it  terminates  in  four  points  which  are  kept  open 
by  means  of  double  strings  running  to  the  fifth  hoop.  The  second  funnel  extends  from 
the  fifth  hoop  into  the  space  between  the  sixth  and  seventh  hoops;  it  ends  in  the 
same  way,  and  the  four  cords  which  hold  the  mouth  of  the  funnel  open  are  brought 
together  outside  the  pocket.    The  net  presents  the  following  additional  features: 


Extreme  length < inches . .  62 

Heieht  of  entrance do 17 

Width  of  entrauoe  at  base do 36 

Diam eter  of  second  hoop do 11 

mameter  of  last  (eighth)  hoop do 9| 

Sise  of  mesh  between  first  and  second  hoops do 1 

Sise  of  mesh  in  bag  and  funnels do | 

Diameter  of  mouth  of  first  funnel do 4 

Diameter  of  mouth  of  second  funnel do 2| 

Weight  of  net pounds . .  2 


Large  fykes  of  this  class  are  reported  to  be  used  in  the  rivers,  creeks,  and  bayous 
of  the  south  west.ern  States  for  buffalo-fish.  These  fish  have  regular  '^runs,''  and  the 
nets  are  placed  so  as  to  intercept  them  in  their  movements. 

One  of  the  most  novel  forms  of  fyke  nets  of  this  class  which  has  been  met  with  is 
a  device  patented  in  1844.  It  is  shown  in  plate  Lxxin,  fig.  3.  It  consists  of  17  hoops  and 
4  funnels,  and  has  two  small  suspended  compartments  in  which  live  bait  is  placed  to 
lure  the  fish.  It  is  not  known  that  the  net  was  ever  employed  for  commercial  fisliing, 
and  it  seems  to  have  been  more  of  a  curiosity  than  a  practical  device.  The  descrip- 
tion furnished  by  the  inventors  is  as  follows: 

The  nature  of  our  inventiun  cousists  in  dividing  a  cylindrical  net  into  different  compartments  and 
fumiBbing  each  with  a  bait  bag,  the  bait  being  suited  to  the  different  kinds  of  fish,  and  the  large 
fish  being  prevented  from  entering  the  compartment  of  the  smaller  ones. 

Its  construction  is  as  follows:  A  cylindrical  net  is  formed  in  the  ordinary  way  and  of  the 
required  length.  The  first  compartment,  A,  is  formed  of  large  meshes.  It  is  distended  with  a  series 
of  circular  hoops,  a  ay  the  first  one,  a\  being  a  D-shaped  one  for  the  entrance  into  the  net,  within  the 
mouth  of  which,  from  the  second  hoop  backward,  there  is  a  funnel-shaped  gorge,  b,  which  gradually 
contracts  toward  the  inner  end  conically,  where  it  terminates  in  a  small  aperture,  which  is  kept  dis- 
tended by  cords,  c.  Within  this  there  is  a  similar-shaped  entrance,  d,  and  at  the  termination  of  the 
first  division  there  is  a  division,  e,  stretched  across,  of  the  same  large-size  meshes  as  those  of  the  net, 
and  attached  to  the  hoop,  a^.    Between  the  second  funnel,  d,  and  the  division,  e,  there  is  a  small  oylin- 
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drical  net,  /,  distended  with  hoops  and  having  very  small  meshes.  This  is  closed  at  both  ends  and 
is  fastened  in  the  center  of  the  large  net.  It  is  for  the  purpose  of  containing  bait,  which  can  be  kept 
alive  therein.  From  the  partition,  e,  the  net  is  continued  on,  and  kept  distended  similar  to  the  first 
compartment,  forming  another  compartment,  B,  which,  after  reaching  the  first  hoop,  a',  is  made  with 
smaller  meshes.  At  this  point  it  has  a  funnel,  g,  similar  to  those  in  the  first  compartment,  and  behind 
it  is  a  second  bait  bag,  h,  in  all  respects  like  the  first. 

The  compartment,  B,  is  terminated  by  a  partition,  i.  The  same-sized  mesh,  or  larger,  is  continued 
on  to  another  hoop,  a*,  from  which  the  meshes  are  fine  enough  to  hold  small  fish  for  bait,  and  this 
part,  C,  is  furnished  with  the  usual  funnel-shaped  mouth,  k,  and  its  end  is  terminated  by  a  cord,  I, 

A  net  constructed  after  the  above  plan  will  serve  to  cateh  salmon,  etc.,  in  the  first  compartment, 
from  which  eels  and  smaller  fish  will  be  driven  out;  but  they  have  free  access  to  the  next  compart- 
ment, where  they  are  caught,  while  bait  fish  enough  to  supply  the  two  first  may  be  obtained  by  the 
last  compartment,  in  which  something  may  be  placed  to  attract  them. 

Having  thus  fully  described  our  improvement,  what  we  claim  therein  as  new  and  desire  to  secure 
by  letters  patent,  is — 

1.  The  combination  of  a  series  of  compartments  in  the  manner  and  for  the  purpose  described. 

2.  The  combination  therewith  of  the  bait  bags,  as  herein  specified.* 

Several  forms  of  small  cone-shaped  nets,  used  chiefly  for  eels,  are  to  be  classed 
with  the  foregoing  fykes. 

Plate  LXXiY, flg.  1,  represents  an  eel  tyke  employed  on  the  Atlantic  coast.  Itiscon- 
stmcted  partly  of  wire  and  seems  to  be  a  simple  fyke  of  this  class.  The  body  is  made 
of  fine  wire,  supported  by  two  broad  flat  wooden  hoops  at  either  end  of  the  net.  A  twine 
funnel  guards  the  mouth  of  the  net,  and  another  one  begins  about  the  middle  of  the 
barrel;  four  stout  cords  proceed  from  the  ends  of  the  ftinnels  to  the  sides  of  the  net, 
the  place  of  their  insertion  being  reenforced  by  an  extra  wire.  The  end  of  the  trap 
from  which  the  catch  is  taken  also  consists  of  netting  provided  with  a  pursing 
string.  This  fyke  is  3  feet  long  and  10  inches  wide.  It  is  known  as  an  ^<  eel  bait 
pot,"  in  allusion  to  the  fact  that  it  is  baited  for  the  purpose  of  attracting  the  eels. 

Several  forms  of  nets  of  this  character  not  provided  with  leader  or  wings  have 
been  ascertained  to  exist  in  other  countries.  They  will  be  referred  to  i^  some  detail 
in  the  chapter  on  foreign  fyke  nets  and  need  only  be  briefly  mentioned  in  this  place. 
One  style  of  pot-like  fyke  has  3  hoops  of  equal  size  and  a  straight  funnel  extending 
from  each  end  occupying  about  three-fourths  of  the  length  of  each  half  of  the  net. 
The  specimen  figured  (plate  Lxxxix,  fig.  2)  represents  such  a  net  used  in  Prussia, 
where  it  is  called  a  bollreuse  (round  fyke).  A  somewhat  similar  trap  used  in  France, 
with  the  funnels  extending  obliquely  into  the  bag  and  reaching  beyond  the  middle  of 
the  net,  is  shown  in  plate  lxxxiv,  fig.  2.  A  Portuguese  net,  with  6  hoops  supporting 
a  bag  of  the  shape  of  a  truncated  cone,  having  a  single  funnel  at  the  entrance  and  ter- 
minating in  a  door,  through  which  the  fish  are  extracted,  is  exhibited  in  plate  Lxxxix, 
fig.  3.  Similar  nets  of  this  class  that  partake  more  of  the  typical  nature  of  a  fyke  are 
employed  in  Portugal  and  France. 

FYKE  NETS  WITH  LEADEB. 

Very  few  fyke  nets  having  only  leaders  are  used  in  this  country.  The  form  is 
much  less  efficient  than  that  provided  with  wings  alone,  or  with  both  leader  and 
wings,  and  probably  this  fact,  as  much  as  anything  else,  accounts  for  the  scarcity  of 
this  style,  both  in  number  and  variety. 

*  Invented  by  John  Carr,  Jackson  Shannon,  and  WiUiam  Oarr,  of  Sonbary,  Pa.    Letters  patent 
No.  3741,  dated  September  14, 1844. 
F.  C.  B.  1892 ^20 
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Fyke  nets  with  leaders  and  without  wings  are  usually  set  in  pairs  at  the  ends  of 
a  common  leader,  the  entrances  to  the  nets  facing  each  other.  Such  an  arrangement 
has  been  met  with  in  the  James  and  York  rivers,  Virginia,  and  is  considered  very  satis- 
factory in  the  capture  of  striped  bass.  The  nets  are  usually  placed  parallel  with  the 
shore,  often  off  the  mouth  of  a  creek  or  cove.  The  nets  observed  have  three  hoops^ 
the  first  of  which  is  4  to  6  feet  in  diameter,  the  last  IJ  feet  in  width;  there  are  two 
funnels.  The  length  of  each  bag  is  about  12  feet.  The  bag  and  funnels  are  made  of 
netting  with  a  linch  mesh.  The  leader  is  from  26  to  40  fathoms  in  length.  A  set  of 
two  nets,  with  the  intervening  leader,  is  worth  from  $30  to  $50. 

Two  nets  of  this  class  employed  in  Europe  are  figured  (plate  xo,  fig.  1,  and  plate 
Lxxxix,  fig.  1).  One,  used  in  Portugal,  consists  of  a  simple  bag,  with  one  hoop  and  one 
funnel  weighted  and  buoyed;  the  leader  is  relatively  short  and  extends  from  an  abrupt 
wall.  The  other,  a  Norwegian  net,  resembles  the  form  already  mentioned  set  in  the 
United  States,  consisting  of  a  net  at  each  end  of  a  common  leader;  it  has  3  iron  hoops 
of  uniform  size  (2^  feet  in  diameter)  and  2  fiinnels  provided  with  wire  apertures. 
Similar  nets,  with  5  wooden  hoops  of  unequal  sizes  and  2  funnels  arising  from  the  first 
and  third  hoops,  are  also  met  with  in  Norway.  The  leader  in  examples  inspected  is 
about  50  feet  long  and  is  provided  with  cork  floats  and  earthenware  sinkers;  it  pro- 
jects for  a  short  distance  within  the  cavity  of  the  first  frmnel. 

FYKE  NETS  WITH  WINGS. 

Fykes  provided  only  with  wings  are  somewhat  common  in  certain  parts  of  the 
country.  This  is  the  form  usually  supplied  by  the  net  companies,  and,  according  to 
Mr.  W.  3.  Shepard,  of  the  American  Net  and  Twine  Company,  Boston,  Mass.,  is  sold 
ready-made  in  a  great  variety  of  sizes,  the  diameter  of  the  first  hoop  varying  from 
1  to  8  feet.  The  following  table  of  descriptions  and  prices  of  nets  having  one 
and  two  funnels  is  extracted  from  the  catalogue  of  the  net  company  named;  the 
prices  include  two  12  foot  wings.  Mr.  Shepard,  who  has  courteously  furnished  some 
interesting  notes  and  : ' -^tches  of  fyke  nets,  remarks  of  those  under  consideration  that 
'*  they  are  used  in  taking  al^  kinds  of  fresh- water  fish  in  rivers  and  fresh- water  ponds 
and  lakes,  and  are  also  largely  used  in  shore  fishing  both  on  the  Atlantic  and  Pacifio 
coasts  for  fish  that  follow  along  close  to  the  shore.'' 
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A  winged  fyke,  used  in  considerable  numbers  for  taking  eels,  especially  in  Mas- 
sachusetts, is  illustrated  in  plate  lxxiv,  fig.  2.  The  barrel  of  the  net  is  about  18 
inches  in  diameter  at  its  mouth  and  is  set  at  the  bottom  of  the  junction  of  two 
diverging  wings  which  are  6  to  8  feet  deep. 
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An  extensively  ased  winged  flounder  fykd  is  peculiar  in  having  elliptical  hoops, 
foor  in  namber,  with  a  single  funnel.  The  long  diameter  of  the  first  hoop  is  usually 
36  inches  and  the  short  diameter  18  inches. 

A  fyke  net  of  this  class,  used  on  the  eastern  shore  of  Maryland  and  elsewhere  in 
Chesapeake  Bay,  is  known  by  various  names,  and  applied  to  the  capture  of  various 
products.  A  common  form,  in  use  in  Dorchester  County,  Md.,  and  flshed  for  terrapin, 
striped  bass,  and  perch,  consists  of  a  bag  18  feet  long,  distended  by  three  hoops,  6 
feet  apart;  the  flrst  hoop  being  8  feet  in  diameter,  the  second  6  feet,  and  the  third  4 
feet.  Funnels  proceed  from  the  flrst  and  second  hoops.  The  wings  (locally  called 
leaders  or  hedgings)  are  30  to  60  feet  long.  A  similar  type,  with  wings  18  feet  long, 
is  known  as  a  ''sink  net,"  on  the  Nanticoke  Biver  and  elsewhere,  and  is  set  under  the 
ice  for  striped  bass  and  perch.  Another  style,  with  three  funnels,  shown  in  plate 
Lxxui,  flg.  2,  is  called  a  ''  buckdart, "  in  Fishing  Bay,  Md.,  and  is  there  employed 
exclusively  for  terrapin.  A  fyke  net  with  three  semicircular  hoops  and  two  funnels 
and  two  short  wings,  known  as  a  drop  or  brook  fyke,  is  repi  ^/cd  to  have  been  recently 
used  in  tne  Delaware  River,  in  shallow  water.    It  had  a  valu  \  of  $5  to  $10. 

FYKE  NETS  WITH  LBADEB  AND  WINGS. 

Fykes  of  this  class  are  among  the  most  numerous,  varied,  elaborate,  and  efficient 
net«  employed  in  our  fisheries. 

The  simplest  fyke  of  this  style  has  an  ordinary  leader  and  two  straight  wings,  as 
shown  in  plate  lxxv,  fig.  2.  It  is  a  common  net  in  many  places,  and  in  certain  parts 
of  the  Chesapeake  Bay  is  the  predominant  one.  The  example  figured,  from  Queen 
Anne  County,  Md.,  may  be  described  as  follows:  The  length  of  the  net  proper  is  12 
feet.  There  are  five  hoops,  with  two  funnels  extending  from  the  first  and  third  hoops; 
the  first  hoop  is  from  5  to  8  feet  in  diameter.  The  wings  are  36  feet  long,  and  the 
hedging  is  40  yards  long.  The  value  of  such  a  net  is  $8  to  $15,  depending  on  the 
newness  of  the  materials  used.  Similar  nets  in  the  same  region  are  14  to  18  feet  long, 
with  leader  from  40  to  100  yards  in  length.  Rarely  the  hedging  is  constructed  of 
laths  nailed  on  crosspieces  supported  by  uprights.  These  nets  are  adapted  to  the 
capture  of  striped  bass,  yellow  perch,  catfish,  alewives,  pike,  and  terrapin. 

Numerous  fykes  of  this  class  are  employed  in  the  Hudson  River  and  on  Long 
Island.  They  hav^  rather  short  leaders  (called  '^  fences  ")  and  wings,  and  from  two  to 
four  hoops.  They  are  designated  two-hoop,  three  hoop,  and  four-hoop  fykes.  They 
are  adapted  to  the  capture  of  all  kinds  of  river  and  shore  fish.  The  approximate 
measurements  and  cost  of  the  various  kinds  are  as  follows: 
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A  modification  in  the  shape  of  the  wings  leads  to  the  type  of  net  usually  desig- 
nated as  the  ^^ pound  fyke,"  in  which  the  wings  are  so  disposed  as  to  form  a  compart* 
ment  answering  the  purposes  of  the  ^^  forebay  "  of  a  pound  net.  In  some  nets  the  wings 
are  evenly  curved,  in  others  they  are  angular.  Two  of  these  nets  are  exhibited  in 
plate  Lxxvi. 


308  BULLETIN  OF  THE   UNITED   STATES   FISH   COMMISSION. 

A  fyke  net  with  ciirved  wings  like  those  of  a  pound  is  used  in  Queen  Anne  and 
other  counties  on  the  eastern  shore  of  Chesapeake  Bay,  and  is  illustrated  in  plate 
Lxxvi,  fig.  2.  A  net  thus  constructed  is  often  considerably  larger  than  the  kind  with 
straight  wings  used  in  the  same  region.  The  hoops,  four  or  five  in  number,  have  two 
funnels.  The  entrance  hoop  is  4  to  9  feet  in  diameter.  The  bag  or  pocket  is  15  to  20 
feet  long.  The  hedging  is  from  40  to  100  yards  in  length.  The  ^'forebays''  are  from 
6  to  30  yards  long.  The  average  value  of  such  nets  is  about  $15,  although  many,  con- 
structed of  old  twine  and  set  in  shallow  water,  cost  only  $8  or  $10.  In  some  localities, 
as,  for  instance,  the  Chester  River,  nearly  all  the  fykes  employed  are  of  this  class. 

The  fyke  net  illustrated  in  plate  lxxvi,  fig.  1,  characterized  by  angular  wings,  is 
the  form  commonly  in  use  in  the  Great  Lake  region,  where  various  sizes  are  employed. 
The  length  of  the  fyke  proper,  here  called  the  "  bowl "  or  "  pot,"  varies  from  10  to  20 
feet;  the  first  hoop  is  from  3  to  8  feet  in  diameter;  the  leader,  with  a  mesh  of  2  or  2^ 
inches,  bar  measure,  is  160  to  400  feet  long;  tbe  wings  or  hearts  contain  from  20  to  90 
feet  of  netting  with  a  1^-  or  2-inch  mesh ;  the  value  is  from  $15  to  $50.  Such  nets  are 
often  fished  under  the  ice.  All  the  fish  common  to  the  lake  waters  are  caught.  In 
Saginaw  Bay  and  Biver,  Michigan,  where  a  large  number  of  these  nets  are  fished, 
they  are  known  as  "  gobblers." 

A  modification  of  this  fyke  is  used  at  Sandusky  and  elsewhere  in  the  Great  Lakes. 
The  plan  and  elevation  are  shown  in  plate  Lxxvii,  figs.  1  and  2.  Between  the  bowl  or 
pound  part  of  the  net  and  the  fyke  proper  there  is  a  section  known  as  the  tunnel,  which 
comes  to  the  surfa<je  at  the  point  where  it  joins  the  bowl.  The  net  is  usually  set  in  12 
to  15  feet  of  water.  The  barrel  of  the  net  is  square,  and  its  size  is  usually  4  by  15 
feet.    The  dimensions  of  this  style  of  net  are  given  in  the  figure. 

The  largest  and  most  elaborate  of  the  "pound"  fykes,  which  is  represented  in 
plate  Lxxviii,  is,  so  far  as  known,  confined  to  Monmouth  County,  N.  J.,  where  it  is 
used  in  the  Baritan  Biver,  Sandy  Hook  Bay  at  Port  Monmouth,  and  elsewhere  within 
Sandy  Hook.  Briefly  described,  it  is  a  modern  pound  net,  having  leader  and  hearts, 
with  an  ordinary  five-hoop  fyke  taking  the  place  of  the  pocket.  The  style  shown 
in  the  figure  is  used  at  Port  Monmouth,  and  presents  the  following  features  : 

The  leader  is  170  feet  long,  and  is  supported  by  stakes  driven  at  distances  of  10 
feet.  The  outer  heart  has  gently  curving  sides,  52  feet  long,  with  stakes  at  intervals 
of  10  feet,  except  at  the  ends,  where  there  are  two  poles  6  feet  apart.  A  supplement- 
ary piece  of  netting  10  feet  long,  on  either  side  of  the  entrance  of  the  outer  heart, 
serves  the  purpose  of  a  wing.  The  distance  between  the  end  of  the  leader  and  the 
first  pole  of  the  heart  on  either  side  is  5  feet.  The  outer  heart  projects  a  distance  of 
6  feet  into  the  inclosure  of  the  inner,  an  interval  of  2  feet  being  left  between  the  ends 
of  the  two  sides.  The  inner  heart  is  formed  by  the  projecting  ends  of  the  outer  com- 
partment and  two  10-foot  pieces  of  netting  on  either  side,  joining  each  other  at  right 
angles,  the  inner  section  on  each  side  being  connected  with  the  first  hoop  of  the  fyke 
by  means  of  a  special  piece  of  netting  6  feet  long,  known  as  an  apron.  The  first  hoop 
is  4i  feet  in  diameter;  the  others,  four  in  number,  are  4  feet  wide.  An  interval  of  2J 
feet  separates  the  first  and  second  and  the  second  and  third  hoops,  while  the  third 
and  fourth  and  the  fourth  and  fifth  hoops  are  4  feet  apart.  The  final  segment,  called  the 
tail,  is  about  3  feet  long,  and  is  attached  by  a  rope  to  a  stake  by  means  of  which  the 
net  is  kept  extended.  A  funnel  extends  from  the  first  to  the  third  hoop  and  is  attached 
to  the  latter  by  means  of  radiating  cords;  a  second  funnel  passes  from  the  fourth 
to  the  fifth  hoop. 
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The  variations  in  this  kind  of  fyke  consist  in  an  elongation  or  shortening  of  the 
leader  and  sides  of  the  hearts,  in  modifications  of  the  shape  of  the  hearts,  and  in  a 
narrowing  or  widening  of  the  entrances  into  the  latter.  The  valne  varies  from  $20 
to  $50,  depending  on  the  newness  of  the  twine  and  other  materials  employed;  the 
average  valne  is  abont  $40.  This  style  of  net  is  set  in  salt  and  fresh  water  and  takes 
all  the  forms  of  fish  occurring  in  the  region,  including  shad,  alewives,  striped  bass, 
squeteague,  flounders,  etc. 

DOUBLE  AND  IBBEGXJLAB  FOBMS  OF  FYKE  NETS. 

The  nets  included  in  this  division  are,  for  the  most  part,  elaborated  combinations 
and  variations  of  the  forms  already  described.  They  constitute  a  numerous  and 
important  class  of  fykes,  employed  chiefly  in  the  Middle  Atlantic  region,  where,  in  some 
places,  they  are  the  principal  kinds  in  use.  For  convenience  they  may  be  considered 
under  the  head  of  double  or  symmetrical  fykes  and  unilateral  or  irregular  forms. 

The  double  nets,  as  here  regarded,  consist  of  two  simple  fykes  placed  opposite 
each  other,  with  a  common  leader,  with  or  without  wings,  and  connected  on  one  side 
by  a  short  piece  of  netting.  The  fykes  are,  in  most  types,  set  at  right  angles  to  the 
leader,  but  in  some  cases  they  diverge,  forming  an  obtuse  angle  with  the  leader. 

An  example  of  a  simple  form  of  double  net  is  shown  in  plate  Lxxix,  fig.  1;  it  is 
used  in  the  Kanticoke  Biver  and  elsewhere  in  Chesapeake  Bay,  and  is  there  usually 
called  a  ^'  set  of  fykes."  It  consists  of  two  bags  set  facing  each  other,  connected  on  one 
side  by  a  curved  piece  of  netting;  from  the  other  side  a  leader  extends  firom  the  shore  to 
a  point  opposite  the  entrances  of  the  nets.  The  bags  are  18  feet  long  and  are  separated 
from  each  other  by  a  distance  of  10  or  12  feet.  There  are  6  or  6  hoops  and  2  or  3 
fiinnels.  The  first  hoop  is  5  or  5^  feet  in  diameter,  and  each  succeeding  hoop  is 
smaller  by  about  3  inches.  The  leader,  or  hedging,  is  75  to  120  feet  long,  and  con- 
sists of  netting  with  a  3^-inch  mesh. 

The  improvements  made  in  this  style  of  fyke  consist  in  the  addition  of  wings  of 
various  shapes  and  sizes,  some  of  which  are  illustrated  in  plates  lxxix,  lxxx  and 
Lxxxi.  The  form  of  net  represented  in  plate  lxxx,  fig.  1,  is  a  type  of  several  similar 
styles  employed  in  northern  New  Jersey,  in  Monmouth  and  Hudson  counties,  and  used 
chiefly  in  the  capture  of  shad.  It  is  generally  known  as  a  shad  fyke.  Such  nets  are 
often  set  in  strings  containing  three,  four,  or  more  nets.  They  are  separated  by  lead- 
ers firom  15  to  40  feet  in  length.  The  leaders  are  usually  made  wholly  of  twine,  but  in 
places  where  a  long  line  of  nets  would  interfere  with  navigation  that  part  of  the  leader 
which  joins  the  back  of  a  net  is  often  made  of  brush,  over  which  vessels  and  boats 
may  sail  without  having  their  course  imi>eded  and  without  damaging  the  net.  A  set 
of  three  nets  thus  placed  is  exhibited  in  plate  Lxxxn.  These  fykes  have  a  bag  15  to 
20  feet  long,  with  5  hoops  and  with  2  funnels  proceeding  f^om  the  first  and  third 
hoops.  A  similar  fyke,  constructed  on  a  smaller  scale,  is  employed  in  the  same 
region  for  striped  bass. 

In  Baltimore  County,  Md.,  a  net  of  this  class  is  in  use,  which  is  locally  called 
a  hedging  fyke.  The  pocket  is  5  to  10  feet  long  and  has  hoops  firom  3^  to  6  feet  in 
diameter;  as  many  as  9  hoops  are  sometimes  inserted,  but  the  usual  number  is  less. 
The  mouth  of  the  bag  is  sometimes  square.    It  is  represented  in  plate  lxxx,  fig.  2. 
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One  of  the  most  noteworthy  of  these  double  forms  is  shown  in  plate  Lxxix,  fig.  2. 
It  is  used  in  Wicomico,  Dorchester,  Caroline,  Talbot,  and  other  counties  in  Maryland,  and 
is  designated  a  "  set  of  fykes.'*  It  is  the  prevalent  form  in  Wicomico  County.  Striped 
bass,  x)6rch,  alewives,  catfish,  eels,  pike,  terrapins,  and  snapping  turtles  are  caught. 
The  fykes  prox)er,  here  called  i)Ockets,  are  from  12  to  18  feet  long,  with  a  2J-  or  3-inch 
mesh.  The  hoops  number  5  or  6;  the  largest  is  5  J  or  6  feet  wide,  and  each  succeeding 
hoop  drops  about  3  inches.  There  are  usually  two  funnels,  which  proceed  from  the 
first  and  third  hoops.  The  leader,  called  the  hedging,  is  from  50  to  75  yards  long 
and  has  a  3^inch  mesh.  The  wings  are  of  variable  length,  but  are  usually  from  20  to 
50  feet;  they  are  straight  and  form  an  angle  of  about  45  degrees  with  the  leader. 

A  double  fyke,  in  which  the  pockets  are  placed  obliquely  with  reference  to  the 
leader,  is  employed  in  Hudson  County,  ^.  J.,  and  is  chiefly  fished  for  striped  bass,  in 
the  capture  of  which  it  is  quite  efficient.  In  other  respects  the  net  presents  no  pecu- 
liar features.  A  typical  example  has  pockets  20  feet  long,  5  hoops,  the  largest  5  feet 
and  the  smallest  4  feet  in  diameter,  short  rectangular  wings,  the  long  side  of  which  is 
10  feet  long  and  the  short  side  3  feet,  and  a  leader  75  feet  in  length.  The  average  cost 
is  $20.    Plate  lxxxi,  fig.  1,  is  an  illustration  of  this  style  of  fyke. 

Each  of  the  double  nets  figured  in  plate  lxxx,  figs.  1  and  2,  plate  lxxxi,  fig.  1, 
and  plate  Lxxxn,  has  its  prototype  in  unilateral  nets  fished  in  the  same  place,  two  of 
which  are  shown  in  plate  lxxxi,  fig.  2,  and  plate  lxxxiii. 

THE  FYKE  NET  IN  LAW. 

From  a  very  early  date  the  use  of  the  fyke  net  in  the  United  States  has  been  sub- 
ject to  legal  restrictions.  Its  effectiveness  was  early  recognized,  and  the  possibility 
of  much  damage  resulting  from  its  unrestrained  employment  was  appreciated  in  many 
of  the  coast  States.  Except  in  a  few  cases  this  net  has  not  seemed  to  require  si>ecial 
legislation — ^that  is,  it  has  not  been  liable  to  regulations  that  were  not  directed  to  other 
forms  of  apparatus,  but  has  usually  been  included  with  seines,  gill  nets,  pound  nets, 
etc.,  in  legislative  enactments. 

Whatever  injurious  results  may  attend  the  employment  of  the  net,  it  is  evident  that 
these  will  be  more  pronounced  the  more  circumscribed  the  body  of  water  in  which  the 
fishing  is  done.  Hence  fyke-net  fishing  on  the  coast  and  in  large  rivers  has  been  less 
subject  to  legal  regulation  than  similar  fishing  in  lakes  and  smaller  streams  or  in  the 
upper  courses  of  rivers. 

The  restrictions  that  have  been  placed  on  the  fyke  have  consisted  for  the  most  part 
of  a  limitation  of  the  size  of  the  mesh  that  may  be  used,  the  prohibition  of  its  employ- 
ment at  certain  seasons,  and  the  detenuination  of  the  waters  in  which  it  may  be  set. 

The  following  enactment  of  the  New  Jersey  legislature  in  1870  (chapter  262), 
restricting  the  use  of  fykes  (and  weirs)  on  oyster  beds,  is  perhaps  the  only  case  in  which 
the  existence  of  private  oyster-grounds  has  been  permitted  to  affect  the  capture  of  fish : 

It  shall  not  be  lawfal  for  any  person  to  erect  stakes  or  any  other  artificial  means  for  the  purpose 
of  using  wares  or  fike  nets  (8io)  for  the  taking  of  fish  upon  the  bottom  of  North  Shrewsbury  River, 
where  oysters  are  planted  by  any  person  or  persons,  without  first  obtaining  permisfiion  in  writing  of 
the  person  or  jkersons  so  occupying  the  same. 
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GEOGRAPHICAL  REVIEW  OF  THE  FYKE-NET  FISHERIES  OF  THE  UNITED 

STATES. 

GENERAL  IMPORTANCE  AND  EXTENT. 

The  fyke  net  is  one  of  the  most  important  means  of  capture  employed  in  the 
fisheries  of  the  United  States.  It  is  more  or  less  extensively  used  in  nearly  every 
coast  and  lake  State,  and  a  very  large  part  of  the  food-fish  consumed  in  the  country 
is  caught  in  this  form  of  net.  In  point  of  productiveness  it  is  of  less  importance 
than  such  passive  kinds  of  apparatus  as  the  pound  net  and  weir,  but  in  proportion 
to  the  cost  of  construction  and  operation  it  compares  favorably  with  these  forms. 

The  fyke  net  is  used  in  greatest  numbers  in  the  Middle  Atlantic  region  and  on  the 
Great  Lakes.  It  is  not  extensively  employed  in  New  England,  except  in  Connecticut; 
it  is  only  sparingly  used  in  the  South  Atlantic  States;  it  is  entirely  absent  from  the 
coastal  regions  of  the  Gulf  States,  and  on  the  Pacific  coast  it  is  found  only  in  Cali- 
fornia, where  there  is  an  unimportant  fishery.  The  State  having  the  largest  number 
of  fyke  nets  is  Maryland,  but  the  most  important  fishery  is  in  New  York,  after  which 
come  Maryland,  Ohio,  Michigan,  Wisconsin,  and  New  Jersey. 

The  magnitude  of  the  fyke-net  fisheries  of  the  United  States  is  perhaps  not  fully 
appreciated,  nor  is  their  importance  as  a  source  of  food  supply  fully  understood. 
The  following  tables  will  therefore  prove  instructive;  they  show,  for  each  State, 
the  number  of  fyke-net  fishermen,  the  number  and  value  of  fyke  nets  and  boats 
employed,  and  the  quantity  and  value  of  products  taken.  It  .will  of  course  be  under- 
stood that  all  of  the  fishermen  shown  do  not  depend  on  fyke-net  fishing  for  a  liveli- 
hood; many  of  them  operate  fyke  nets  in  connection  with  other  fisheries;  with  many 
fishing  of  any  kind  is  only  a  secondary  consideration,  and  only  a  few  maybe  regarded 
as  professional  fyke-net  fishermen.  The  same  applies  to  the  boats,  which  bear  about 
the  same  relation  to  the  fishery  that  the  fishermen  do.  The  figures  relate  to  the  years 
1891  or  1892,  except  in  the  New  England  States,  statistics  for  which  are  not  available 
for  a  later  year  than  1889.  The  information  contained  in  the  tables  is  based  on  personal 
inquiries  conducted  by  the  field  agents  of  the  U.  S.  Commission  of  Fish  and  Fisheries. 

The  first  table  shows  that  in  the  year  named  2,304  persons  were  engaged  in  fyke- 
net  fishing  in  16  coast  and  lake  States:  of  these,  1,699  were  oh  the  Atlantic  codiSt,  32 
on  the  Pacific  coast,  and  573  on  the  Great  Lakes. 

From  the  second  table  it  is  seen  that  25,715  fyke  nets,  valued  at  $224,300,  and 
1,774  boats,  valued  at  $60,552,  were  employed,  the  total  capital  devoted  to  the  industry 
being  $284,852;  of  the  nets,  22,698  were  set  on  the  Atlantic  seaboard,  49  in  the  waters 
of  the  Pacific  coast,  and  2,968  in  the  Great  Lakes. 

The  catch,  as  given  in  the  third  table,  amounted  to  12,268,975  pounds,  for  which  the 
fishermen  received  $302,441;  of  this  quantity,  5,827,432  pounds,  valued  at  $176,919, 
were  caught  on  the  Atlantic  coast,  194,647  pounds,  worth  $5,116,  on  the  Pacific  coast, 
and  6,246,896  pounds,  having  a  value  of  $120,406,  in  the  lake  region. 


312 


BULLBTIN  OP  THE   UNITED   STATES   FISH   COMMISSION. 


FUhermen  employed  in  the  fyke-net  fiBheriee  of  the  United  States, 


States. 

Number. 

States. 

Number. 

Atlantic  coast: 

Maine 

44 

6 

43 

52 

677 

100 

60 

27 

505 

98 

27 

10 

Paoiflc  coast: 

Calf fomia  . ,  r , 

82 

MaAHAAhllAAftlk ..      

Great  Lakes : 

New  York 

Rhode  T^land 

74 
156 
231 
112 

Conneoticat 

New  York 

Ohio i 

New  Jersey 

Michiii^aTi 

Pennwyl  vRnift .....r,T--T-- 

w  iscoQfrin tt t 

DaIavtatw   _    

Total 

Maryland .,  -^.r..,^ r 

573 

vtriHnia 

Grand  total 

North  CaroUna 

2,304 

Georizia 

Total 

1,699 

Nets  and  boats  employed  in  the  fyke-net  fisheries  of  the  United  States, 


States. 


Atlantic  Coast: 

Maine 

Massachusetts  . 
Rhodi)  Island... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania. . . 

Delaware 

Maryland 

Virginia 

Nonh  Carolii^a . 
Georgia 

Total 

Pacific  coast: 

California 

Great  Lakes : 

New  York 

Ohio 

Michigan 

Wisconsin 

Total 

Grand  total 


Fyk 

B  nets. 

Boats. 

Total 

inVASiilllBIltL 

No. 

Value. 

No. 

Value. 

134 

$550 

42 

$1,810 

$2,360 

15 

100 

0 

200 

300 

376 

2,080 

21 

696 

3,275 

440 

2,230 

51 

1,530 

3,760 

6,246 

56.405 

502 

16,002 

71,407 

1,662 

14, 191 

137 

4,155 

.  18,  346 

2,534 

6,264 

59 

1,604 

0,808 

507 

1, 261 

25 

425 

1,086 

10,398 

38.114 

400 

7,171 

45,285 

379 

5,930 

73 

1.330 

7,200 

36 

384 

4 

60 

444 

11 

285 

5 

70 

355 

22,608 

126,454 

1,385 

34,952 

101, 400 

49 

980 

10 

1,060 

2.030 

084 

9,822 

00 

2,818 

12, 140 

1,110 

63,650 

139 

14,045 

77,095 

440 

12,030 

102 

2,257 

14,287 

728 

11,304 

06 

5.930 

17,294 

2,908 

90,800 

373 

24,560 

121, 410 

25,715 

224,300 

1,774 

60,552 

284,862 

Products  of  the  fyke-fiet  fisheries  of  the  United  States, 


States. 

Pounds. 

Value. 

SUtes. 

Pounds. 

Value. 
$5,110 

Atlantic  Coast: 

Maine •*...... 

111,000 

44,055 

114,250 

456,307 

2, 382, 882 

601,084 

140, 095 

45,091 

1,552,432 

335, 301 

24,885 

20,190 

$1,380 

1,400 

3,045 

10,039 

48,899 

25,750 

0,650 

2,591 

62,115 

13,627 

716 

898 

Pacific  coast : 

California 

194,647 

Massachusetts 

Rhode  Island 

Great  Lakes: 

New  York 

899.527 
2,420,650 
1,605.474 
1.321.245 

22,501 
40,373 
31,271 

Conneotiont 

New  York 

Ohio 

Mew  Jersey 

Michigan 

Pennnvlvania. 

Wisconsin 

T)iilAvmn% 

Total 

Marvland 

6, 246. 896  I    120. 406 

Virginia 

Grand  total 

North  (Carolina 

Georgia 

12,206,975 

302,441 

Total 

5,827,482,      170,919 
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Considering  the  entire  conn  try,  it  appears  that  the  average  number  of  nets  in  each 
of  the  States  named  is  1,601 ;  the  average  value  of  the  nets  is  about  $9;  the  average 
number  of  nets  to  a  man  is  11 ;  the  average  number  of  pounds  of  fish  to  a  net  is  477; 
the  average  stock  per  net  is  $12;  the  average  stock  per  man  is  1131,  and  the  average 
price  of  the  products  is  2}  cents  per  i>ound. 

The  fyke  net  is  adapted  to  the  capture  of  almost  every  free-swimming  aquatic 
animal  found  on  the  coasts,  in  the  rivers,  or  in  the  lakes  of  the  United  States.  The 
following  table  exhibits  the  quantities  and  values  of  airthe  principal  fishes  represented 
in  the  fyke-net  catch.  Among  the  numerous  economic  species  the  most  valuable  are 
the  flounders  and  catfishes,  each  of  which  yielded  products  worth  over  $42,000.  Other 
specially  important  fishes  are  pike,  pike  perch,  yellow  perch,  flounders,  eels,  striped 
bass,  suckers,  and  shad.  On  the  Atlantic  coast  the  flatfishes  are  the  first  in  impor- 
tance, in  the  Pacific  region  catfish  are  the  most  valuable  products,  while  in  the  Great 
Lakes  the  pike  and  pike  perch  take  first  rank,  followed  by  the  yellow  perch.  Owing 
to  the  misapplication  of  names  on  the  part  of  the  lake  fishermen,  satis&ctory  separate 
figures  for  the  pike  and  pike  x>erch  can  not  be  furnished. 

Quantity  and  value  of  the  principal  products  eonetituting  tkefyke^net  oatoh  of  ike  United  State: 


Species. 


Atlantic  coast: 

Ale  wives 

Bias 

Blneflsh 

Butter-fish 

Carp 

Catfish 

Bels 

Flounders  and  flatfish 
Frostflsh  or  tomcod  . . 

Perch,  white 

Perch,  yellow 

Pike 

Menhaden 

Soup 

Shad 

Spots  and  croakers... 

Sqneteague 

Striped  bass 

Suckers 

Taatog  and  ennners.. 

Other  fish 

Refuse  fish 

King  crabs 

Terrapins 

Total 


Pounds. 

Value.    , 

391,246 

1 
18,144 

1,875 

208  1 

29,360 

1,184 

48,850 

880 

6,800 

869 

667,082 

28,183 

361,040 

17,534 

1, 744, 880 

42,211  , 

77,100 

1,842 

240,568 

13,763 

278,282 

11,166 

108,744 

7,418 

743,667 

1,238 

72,066 

1,750 

244,463 

10,206 

63,706 

2,000 

200,700 

6,672 

188,767 

16,160 

U8.217 

6,120 

38,666 

1,649 

167. 106 

6,981 

97,200 

248 

20.000 

126 

12,420 

2,846 

5,827,432 

176,919 

Species. 


Pacific  coast: 

Carp 

Catfish 

Other  fish 

Total 

Great  Lakes: 

Bass 

Catfish 

Eels 

Herring 

Perch 

Pike  and  pike  perch . . . 

Bookers 

Trout 

Whiteflsh 

Other  fish 

Turtles 

Total 

Grand  total 


Pounds. 


42,116 

114, 676 

87,967 


194,647 


183.481 

789,628 

66,336 

833,660 

1,716,811 

1.075,086 

779,286 

16,480 

9,686 

1,262.266 

86,706 


6,246,806 


13.206,975 


Value. 


$1,874 

2.870 

872 


6,116 


8,188 

18.636 

2,177 

4,446 

25,679 

87,161 

11.094 

646 

466 

10,601 

614 


120,406 


808,441 


The  typical  fresh -water  fishes  constitute  much  more  than  half  the  product  of  the 
fyke-net  fishery;  of  these  8,006,013  pounds,  valued  at  $195,898,  are  given  in  the  pre- 
ceding table.  Of  the  salt-water  products,  3,119,849  pounds,  valued  at  $62,338,  were 
obtained.    Anadromous  fishes  yielded  1,143,113  pounds,  valued  at  $44,205. 


308  BULLETIN  OP   THE   UNITED   STATES  FISH   COMMISSION. 

A  f;yke  net  with  curved  wings  like  those  of  a  pound  is  used  in  Que< 
other  counties  on  the  eastern  shore  of  Chesapeake  Bay^  and  is  illusti 
Lxxvi,  fig.  2.  A  net  thus  constructed  is  often  considerably  larger  than  t 
straight  wings  used  in  the  same  region.  The  hoops,  four  or  five  in  numb 
funnels.  The  entrance  hoop  is  4  to  9  feet  in  diameter.  The  bag  or  pock 
feet  long.    The  hedging  is  from  40  to  100  yards  in  length.    The  "forebaj 

5  to  30  yards  long.  The  average  value  of  such  nets  is  about  $15,  althoug 
structed  of  old  twine  and  set  in  shallow  water,  cost  only  $8  or  $10.  In  soi 
as,  for  instance,  the  Chester  River,  nearly  all  the  fykes  employed  are  of  thi 

The  fyke  net  illustrated  in  plate  lxxvi,  4g.  1,  characterized  by  angul 
the  form  commonly  in  use  in  the  Great  Lake  region,  where  various  sizes  are 
The  length  of  the  fyke  proper,  here  called  the  "  bowl "  or  "  pot,^'  varies  froi 
feet;  the  first  hoop  is  from  3  to  8  feet  in  diameter;  the  leader,  with  a  mesh  < 
inches,  bar  measure,  is  150  to  400  feet  long;  the  wings  or  hearts  contain  froi 
feet  of  netting  with  a  1^-  or  2-inch  mesh;  the  value  is  from  $15  to  $50.    Sucl 
often  fished  under  the  ice.    All  the  fish  common  to  the  lake  waters  are  cai 
Saginaw  Bay  and  Biver,  Michigan,  where  a  large  number  of  these  nets  ar 
they  are  known  as  "  gobblers." 

A  modification  of  this  fyke  is  used  at  Sandusky  and  elsewhere  in  the  Grea 
The  plan  and  elevation  are  shown  in  plate  Lxxvn,  figs.  1  and  2.  Between  the 
pound  part  of  the  net  and  the  fyke  proper  there  is  a  section  known  as  the  tunn< 
comes  to  the  surface  at  the  point  where  it  joins  the  bowl.  The  net  is  usually  ^■ 
to  15  feet  of  water.  The  barrel  of  the  net  is  square,  and  its  size  is  usually 
feet.    The  dimensions  of  this  style  of  net  are  given  in  the  figure. 

The  largest  and  most  elaborate  of  the  ^^  pound"  fykes,  which  is  repres< 
plate  Lxxyiii,  is,  so  far  as  known,  confined  to  Monmouth  County,  N.  J.,  wl.' 
used  in  the  Raritan  Biver,  Sandy  Hook  Bay  at  Port  Monmouth,  and  elsewhe:  i 
Sandy  Hook.  Briefly  described,  it  is  a  modern  pound  net,  having  leader  ap<' 
with  an  ordinary  five-hoop  fyke  taking  the  place  of  the  pocket.  The  8t.\'l 
in  the  figure  is  used  at  Port  Monmouth,  and  presents  the  following  feature  > 

The  leader  is  170  feet  long,  and  is  supported  by  stakes  driven  at  distaiu* 
feet.  The  outer  heart  has  gently  curving  sides,  52  feet  long,  with  stakes  at  i 
of  10  feet,  except  at  the  ends,  where  there  are  two  poles  6  feet  apart.  A  su]  • 
ary  piece  of  netting  LOfeet  long,  on  either  side  of  the  entrance  of  the  (>ur> 
serves  the  purpose  of  a  wing.  The  distance  between  the  end  of  the  lead> . 
first  pole  of  the  heart  on  either  side  is  5  feet.    The  outer  heart  projects  a  •! 

6  feet  into  the  inclosure  of  the  inner,  an  interval  of  2  feet  being  left  betwoci 
of  the  two  sides.    The  inner  heart  is  formed  by  the  projecting  ends  of  the 
partment  and  two  lOfoot  pieces  of  netting  on  either  side,  joining  each  ot]i« 
angles,  the  inner  section  on  each  side  being  connected  with  the  first  hoop  <  • 
by  means  of  a  special  piece  of  netting  6  feet  long,  known  as  an  apron.    Tin* 
is  4^  feet  in  diameter;  the  others,  four  in  number,  are  4  feet  wide.    An  iiitc 
feet  separates  the  first  and  second  and  the  second  and  third  hoops,  whil< 
and  fourth  and  the  fourth  and  fifth  hoops  are  4  feet  apart.    The  final  segmei. 
tail,  is  about  3  feet  long,  and  is  attached  by  a  rope  to  a  stake  by  meaus  <• 
net  is  kept  extended.    A  funnel  extends  from  the  first  to  the  third  hoop  an< 
to  the  latter  by  means  of  radiating  cords;  a  second  fiinnel  passes  froi 
to  the  fifth  hoop. 


iT« 


t  I 
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All  extensively  ased  winged  flounder  fyk^  is  pecnliar  in  having  elliptical  hoops, 
four  in  number,  with  a  single  funnel.  The  long  diameter  of  the  first  hoop  is  usually 
36  inches  and  the  short  diameter  18  inches. 

A  fyke  net  of  this  class,  used  on  the  eastern  shore  of  Maryland  and  elsewhere  in 
Chesapeake  Bay,  is  known  by  various  names,  and  applied  to  the  capture  of  various 
products.  A  common  form,  in  use  in  Dorchester  Oounty,  Md.,  and  flshed  for  terrapin, 
striped  bass,  and  perch,  consists  of  a  bag  18  feet  long,  distended  by  three  hoops,  6 
feet  apart;  the  first  hoop  being  8  feet  in  diameter,  the  second  6  feet,  and  the  third  4 
feet.  Funnels  proceed  from  the  first  and  second  hoops.  The  wings  (locally  called 
leaders  or  hedgings)  are  30  to  60  feet  long.  A  similar  type,  with  wings  18  feet  long, 
is  known  as  a  <^sink  net,^  on  the  NanticokeBiver  and  elsewhere,  and  is  set  under  the 
ice  for  striped  bass  and  perch.  Another  style,  with  three  funnels,  shown  in  plate 
Lxxiii,  fig.  2,  is  called  a  ^'  buckdart, "  in  Fishing  Bay,  Md.,  and  is  there  employed 
exclusively  for  terrapin.  A  fyke  net  with  three  semicircu'a,r  hoops  and  two  funnels 
and  two  short  wings,  known  as  a  drop  or  brook  fyke,  is  rept  ted  to  have  been  recently 
used  in  tne  Delaware  River,  in  shallow  water.    It  ^ad  a  valu  ^  of  $5  to  $10. 

FYKE  NETS  WITH  LEADER  AND  WINGS. 

Fykes  of  this  class  are  among  the  most  numerous,  varied,  elaborate,  and  efficient 
net«  employed  in  our  fisheries. 

The  simplest  fyke  of  this  style  has  an  ordinary  leader  and  two  straight  wings,  as 
shown  in  plate  lxxv,  fig.  2.  It  is  a  common  net  in  many  places,  and  in  certain  parts 
of  the  Chesapeake  Bay  is  the  predominant  one.  The  example  figured,  from  Queen 
Anne  County,  Md.,  may  be  described  as  follows:  The  length  of  the  net  proper  is  12 
feet.  There  are  five  hoops,  with  two  funnels  extending  from  the  first  and  third  hoops ; 
the  first  hoop  is  from  5  to  8  feet  in  diameter.  The  wings  are  36  feet  long,  and  the 
hedging  is  40  yards  long.  The  value  of  such  a  net  is  $8  to  $15,  depending  on  the 
newness,  of  the  materials  used.  Similar  nets  in  the  same  region  are  14  to  18  feet  long, 
with  leader  from  40  to  100  yards  in  length.  Rarely  the  hedging  is  constructed  of 
laths  nailed  on  crosspieces  supported  by  uprights.  These  nets  are  adapted  to  the 
capture  of  striped  bass,  yellow  perch,  catfish,  alewive^,  pike,  and  terrapin. 

Numerous  fykes  of  this  class  are  employed  in  the  Hudson  Eiver  and  on  Long 
Island.  They  hav^  rather  short  leaders  (called  '^  fences  ")  and  wings,  and  from  two  to 
four  hoops.  They  are  designated  two-hoop,  three  hoop,  and  four-hoop  fykes.  They 
are  adapted  to  the  capture  of  all  kinds  of  river  and  shore  fish.  The  approximate 
measurements  and  cost  of  the  various  kinds  are  as  follows: 


Kind  of  net. 


Tr^o-hoop  fyke  . 
Throe-hoop  fyke 
Fonr-hoop  fyke. 


Len^h 
of  leader. 


Feet. 
10  to  15 
10  to  25 
15  to  50 


Length 
of  wings. 


Feet. 
4to6 
6to8 

8  to  10 


Diameter  of  hoops. 


First. 


Feet, 
2to3 
3 
4 


Second. 


Feet. 
Uto2 


Third. 


Feet. 


Uto2 
3 


Fonrth. 


Feet. 


2i 


Cost. 


DoUan. 

5  to  10 

15  to  20 

25  to  30 


A  modification  in  the  shape  of  the  wings  leads  to  the  type  of  net  usually  desig- 
nated as  the  ^^ pound  fyke,"  in  which  the  wings  are  so  disposed  as  to  form  a  compart- 
ment answering  the  purposesof  the  '^ forebay "of  a  pound  net.  In  some  nets  the  wings 
are  evenly  curved,  in  others  they  are  angular. '  Two  of  these  nets  are  exhibited  in 
plate  Lxxvi. 
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Fyke  nete  with  leaders  and  without  wings  are  usaally  set  in  pairs  at  the  ends  of 
a  common  leader,  the  entrances  to  the  nets  facing  each  other.  Such  an  arrangement 
has  been  met  with  in  the  James  and  York  rivers,  Virginia,  and  is  considered  very  satis- 
factory in  the  capture  of  striped  bass.  The  nets  are  usaally  placed  parallel  with  the 
shore,  often  off  the  mouth  of  a  creek  or  cove.  The  nets  observed  have  three  hoops^ 
the  first  of  which  is  4  to  6  feet  in  diameter,  the  last  1^  feet  in  width;  there  are  two 
funnels.  The  length  of  each  bag  is  about  12  feet.  The  bag  and  funnels  are  made  of 
netting  with  a  linch  mesh.  The  leader  is  from  25  to  40  fathoms  in  length.  A  set  of 
two  nets,  with  the  intervening  leader,  is  worth  from  $30  to  $50. 

Two  nets  of  this  class  employed  in  Europe  are  figured  (plate  xo,  fig.  1,  and  plate 
Lxxxix,  fig.  1).  One,  used  in  Portugal,  consists  of  a  simple  bag,  with  one  hoop  and  one 
funnel  weighted  and  buoyed;  the  leader  is  relatively  short  and  extends  from  an  abrupt 
wall.  The  other,  a  Norwegian  net,  resembles  the  form  already  mentioned  set  in  the 
United  States,  consisting  of  a  net  at  each  end  of  a  common  leader;  it  has  3  iron  hoops 
of  uniform  size  (2J  feet  in  diameter)  and  2  funnels  provided  with  wire  ai>erture8. 
Similar  nets,  with  5  wooden  hoops  of  unequal  sizes  and  2  funnels  arising  from  the  first 
and  third  hoops,  are  also  met  with  in  Norway.  The  leader  in  examples  inspected  is 
about  50  feet  long  and  is  provided  with  cork  floats  and  earthenware  sinkers;  it  pro- 
jects for  a  short  distance  within  the  cavity  of  the  first  funnel. 


FYKE  NETS  WITH  WINGS. 

Fykes  provided  only  with  wings  are  somewhat  common  in  certain  parts  of  the 
country.  This  is  the  form  usually  supplied  by  the  net  companies,  and,  according  to 
Mr.  W.  S.  Shepard,  of  the  American  Net  and  Twine  Company,  Boston,  Mass.,  is  sold 
ready-made  in  a  great  variety  of  sizes,  the  diameter  of  the  first  hoop  varying  from 
1  to  8  feet.  The  following  table  of  descriptions  and  prices  of  nets  having  one 
and  two  funnels  is  extracted  from  the  catalogue  of  the  net  company  named;  the 
prices  include  two  12  foot  wings.  Mr.  Shepard,  who  has  courteously  furnished  some 
interesting  notes  and  r' ^^tches  of  fyke  nets,  remarks  of  those  under  consideration  that 
'*  they  are  used  in  taking  aV  kinds  of  fresh- water  fish  in  rivers  and  fresh-water  ponds 
and  lakes,  and  are  also  largely  used  in  shore  fishing  both  on  the  Atlantic  and  Pacific 
coasts  for  fish  that  follow  along  close  to  the  shore.'' 


Sing] 
Length 

le-throat  fj 
Sise  of 

r'kes. 

Diameter 

of  large 

hoop 

Size  of 

of  net. 

mesh. 

twine. 

Feet. 

Feet. 

Inehee. 

Thread. 

2i 

H 

1 

9 

8 

H 

1 

9 

? 

4 
5 

w 

^ 

4 

2 

8 

6 

2 

H 

6 

2 

4 

7 

2 

12 

5 

0 

2 

15 

6 

11 

2 

15 

Double-throat  fykes. 


Price 

DlameU^r 
1  of  large 
hoop. 

Feet 

Length 

Sise 

Size 

complete. 

of  net. 

of  mesh. 

of  twine. 

Feet. 

Jnekee. 

Thread. 

$6.00 

2i 

6 

1 

6.50 

3 

7 

1 

4:00 

2* 

6 

{| 

4.50 

3 

7 

3.00 

2i 

6 

2 

3.50 

3 

7 

2 

4.00 

3* 

9 

2 

6.00 

4 

104 

2 

12 

8.00 

6 

I3I 

2 

15 

10.00 

6 

l«l 

2 

15 

Price 
complete. 


$7.00 
8.00 
5.00 
5.50 
4.00 
5.00 
5.50 
8.00 
10.00 
12.00 


A  winged  fyke,  used  in  considerable  numbers  for  taking  eels,  especially  in  Mas- 
sachusetts, is  illustrated  in  plate  Lxxiv,  fig.  2.  The  barrel  of  the  net  is  about  18 
inches  in  diameter  at  its  mouth  and  is  set  at  the  bottom  of  the  junction  of  two 
diverging  wings  which  are  6  to  8  feet  deep. 
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The  yariations  in  this  kind  of  fyke  consist  in  an  elongation  or  shortening  of  the 
leader  and  sides  of  the  hearts,  in  modifications  of  the  shape  of  the  hearts,  and  in  a 
narrowing  or  widening  of  the  entrances  into  the  latter.  The  value  varies  from  $20 
to  $50,  depending  on  the  newness  of  the  twine  and  other  materials  employed;  the 
average  value  is  about  $40.  This  style  of  net  is  set  in  salt  and  firesh  water  and  takes 
all  the  forms  of  fish  occurring  in  the  region,  including  shad,  alewives,  striped  bass, 
squeteague,  flounders,  etc. 

DOUBLE  AND  IBBEGULAB  FORMS  OF  FTKE  NETS. 

The  nets  included  in  this  division  are,  for  the  most  part,  elaborated  combinations 
and  variations  of  the  forms  already  described.  They  constitute  a  numerous  and 
important  class  of  fykes,  employed  chiefly  in  the  Middle  Atlantic  region,  where,  in  some 
places,  they  are  the  principal  kinds  in  use.  For  convenience  they  may  be  considered 
under  the  head  of  double  or  symmetrical  fykes  and  unilateral  or  irregular  forms. 

The  double  nets,  as  here  regarded,  consist  of  two  simple  fykes  placed  opposite 
each  other,  with  a  common  leader,  with  or  without  wings,  and  connected  on  one  side 
by  a  short  piece  of  netting.  The  fykes  are,  in  most  types,  set  at  right  angles  to  the 
leader,  but  in  some  cases  they  diverge,  forming  an  obtuse  angle  with  the  leader. 

An  example  of  a  simple  form  of  double  net  is  shown  in  plate  Lxxix,  fig.  1 ;  it  is 
used  in  the  Nanticoke  Kiver  and  elsewhere  in  Chesapeake  Bay,  and  is  there  usually 
called  a  <^  set  of  fykes."  It  consists  of  two  bags  set  facing  each  other,  connected  on  one 
side  by  a  curved  piece  of  netting;  from  the  other  side  a  leader  extends  from  the  shore  to 
a  xK)int  opposite  the  entrances  of  the  nets.  The  bags  are  18  feet  long  and  are  separated 
from  each  other  by  a  distance  of  10  or  12  feet.  There  are  5  or  6  hoops  and  2  or  3 
funnels.  The  first  hoop  is  5  or  5^  feet  in  diameter,  and  each  succeeding  hoop  is 
smaller  by  about  3  inches.  The  leader,  or  hedging,  is  75  to  120  feet  long,  and  con- 
sists of  netting  with  a  3^-inch  mesh. 

The  improvements  made  in  this  style  of  fyke  consist  in  the  addition  of  wings  of 
various  shapes  and  sizes,  some  of  which  are  illustrated  in  plates  lxxix,  lxxx  and 
Lxxxi.  The  form  of  net  represented  in  plate  lxxx,  fig.  1,  is  a  type  of  several  similar 
styles  employed  in  northern  "Sew  Jersey,  in  Monmouth  and  Hudson  counties,  and  used 
chiefly  in  the  capture  of  shad.  It  is  generally  known  as  a  shad  fyke.  Such  nets  are 
often  set  in  strings  containing  three,  four,  or  more  nets.  They  are  separated  by  lead- 
ers from  15  to  40  feet  in  length.  The  leaders  are  usually  made  wholly  of  twine,  but  in 
places  where  a  long  line  of  nets  would  interfere  with  navigation  that  part  of  the  leader 
which  joins  the  back  of  a  net  is  often  made  of  brush,  over  which  vessels  and  boats 
may  sail  without  having  their  course  impeded  and  without  damaging  the  net.  A  set 
of  three  nets  thus  placed  is  exhibited  in  plate  Lxxxn.  These  fykes  have  a  bag  15  to 
20  feet  long,  with  5  hoops  and  with  2  frmnels  proceeding  from  the  first  and  third 
hoops.  A  similar  fyke,  constructed  on  a  smaller  scale,  is  employed  in  the  same 
region  for  striped  bass. 

In  Baltimore  County,  Md.,  a  net  of  this  class  is  in  use^  which  is  locally  called 
a  hedging  fyke.  The  pocket  is  5  to  10  feet  long  and  has  hoops  from  3^  to  6  feet  in 
diameter;  as  many  as  9  hoops  are  sometimes  inserted,  but  the  usual  number  is  less. 
The  mouth  of  the  bag  is  sometimes  square.    It  is  represented  in  plate  lxxx,  fig.  2. 
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One  of  the  most  noteworthy  of  these  doable  forms  is  shown  in  plate  lxxix,  fig.  2. 
It  is  nsedin  Wicomico,  Dorchester,  Caroline,  Talbot,  and  other  coanties  in  Maryland,  and 
is  designated  a  <^  set  of  fykes."  It  is  the  prevalent  form  in  Wicomico  County.  Striped 
bass,  i>erch,  alewives,  catfish,  eels,  pike,  terrapins,  and  snapping  turtles  are  caught. 
The  fykes  proper,  here  called  pockets,  are  from  12  to  18  feet  long,  with  a  2^-  or  3-inch 
mesh.  The  hoops  number  5  or  6;  the  largest  is  5  J  or  6  feet  wide,  and  each  succeeding 
hoop  drops  about  3  inches.  There  are  usually  two  funnels,  which  proceed  from  the 
first  and  third  hoops.  The  leader,  called  the  hedging,  is  firom  50  to  75  yards  long 
and  has  a  3^-inch  mesh.  The  wings  are  of  variable  length,  but  are  usually  from  20  to 
50  feet;  they  are  straight  and  form  an  angle  of  about  45  degrees  with  the  leader. 

A  double  fyke,  in  which  the  pockets  are  placed  obliquely  with  reference  to  the 
leader,  is  employed  in  Hudson  County,  N.  J.,  and  is  chiefly  fished  for  8trix>ed  bass,  in 
the  capture  of  which  it  is  quite  efficient.  In  other  respects  the  net  presents  no  pecu- 
liar features.  A  typical  example  has  pockets  20  feet  long,  5  hoops,  the  largest  5  feet 
and  the  smallest  4  feet  in  diameter,  short  rectangular  wings,  the  long  side  of  which  is 
10  feet  long  and  the  short  side  3  feet,  and  a  leader  75  feet  in  length.  The  average  cost 
is  $20.    Plate  lxxxi,  fig.  1,  is  an  illustration  of  this  style  of  fyke. 

Each  of  the  double  nets  figured  in  plate  Lxxx,  figs.  1  and  2,  plate  Lxxxi,  fig.  1, 
and  plate  Lxxxn,  has  its  prototype  in  unilateral  nets  fished  in  the  same  place,  two  of 
which  are  shown  in  plate  lxxxi,  fig.  2,  and  plate  Lxxxiii. 

THE  FYKE  NET  IN  LAW. 

From  a  very  early  date  the  use  of  the  fyke  net  in  the  United  States  has  been  sub- 
ject to  legal  restrictionfi.  Its  effectiveness  was  early  recognized,  and  the  possibility 
of  much  damage  resulting  from  its  unrestrained  employment  was  appreciated  in  many 
of  the  coast  States.  Except  in  a  few  cases  this  net  has  not  seemed  to  require  special 
legislation — ^that  is,  it  has  not  been  liable  to  regulations  that  were  not  directed  to  other 
forms  of  apparatus,  but  has  usually  been  included  with  seines,  gill  nets,  pound  nets, 
etc.,  in  legislative  enactments. 

Whatever  injurious  results  may  attend  the  employment  of  the  net,  it  is  evident  that 
these  will  be  more  pronounced  the  more  circumscribed  the  body  of  water  in  which  the 
fishing  is  done.  Hence  fyke-net  fishing  on  the  coast  and  in  large  rivers  has  been  less 
subject  to  legal  regulation  than  similar  fishing  in  lakes  and  smaller  streams  or  in  the 
upper  courses  of  rivers. 

The  restrictions  that  have  been  placed  on  the  fyke  have  consisted  for  the  most  part 
of  a  limitation  of  the  size  of  the  mesh  that  may  be  used,  the  prohibition  of  its  employ- 
ment at  certain  seasons,  and  the  determination  of  the  waters  in  which  it  may  be  set. 

The  following  enactment  of  the  New  Jersey  legislature  in  1870  (chapter  262), 
restricting  the  use  of  fykes  (and  weirs)  on  oyster  beds,  is  perhaps  the  only  case  in  which 
the  existence  of  private  oyster-grounds  has  been  permitted  to  affect  the  capture  of  fish : 

It  shall  not  be  lawful  for  any  person  to  erect  stakes  or  any  other  artificial  means  for  the  purpose 
of  nsing  wares  or  fike  nets  (mo)  for  the  taking  of  fish  upon  the  bottom  of  North  Shrewsbury  River, 
where  oysters  are  planted  by  any  person  or  persons,  without  first  obtaining  permisfdon  in  writing  of 
the  person  or  persons  so  occupying  the  same. 
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GEOGRAPHICAL  REVIEW  OF  THE  FYKE-NET  FISHERIES  OF  THE  UNITED 

STATES. 

GENERAL.  IMPOBTANCE  AND  EXTENT. 

The  fyke  net  is  one  of  the  most  important  means  of  capture  employed  in  the 
fisheries  of  the  United  States.  It  is  more  or  less  extensively  used  in  nearly  every 
coast  and  lake  State,  and  a  very  large  part  of  the  food-fish  consumed  in  the  country 
is  caught  in  this  form  of  net.  In  point  of  productiveness  it  is  of  less  imx)ortance 
than  such  passive  kinds  of  apparatus  as  the  pound  net  and  weir,  but  in  proportion 
to  the  cost  of  construction  and  operation  it  compares  favorably  with  these  forms. 

The  fyke  net  is  used  in  greatest  numbers  in  the  Middle  Atlantic  region  and  on  the 
Great  Lakes.  It  is  not  extensively  employed  in  New  England,  except  in  Connecticut; 
it  is  only  sparingly  used  in  the  South  Atlantic  States;  it  is  entirely  absent  from  the 
coastal  regions  of  the  Gulf  States,  and  on  the  Pacific  coast  it  is  found  only  in  Cali- 
fornia, where  there  is  an  unimportant  fishery.  The  State  having  the  largest  number 
of  fyke  nets  is  Maryland,  but  the  most  important  fishery  is  in  New  York,  after  which 
come  Maryland,  Ohio,  Michigan,  Wisconsin,  and  New  Jersey. 

The  magnitude  of  the  fyke-net  fisheries  of  the  United  States  is  perhaps  not  fully 
appreciated,  nor  is  their  importance  as  a  source  of  food  supply  fully  understood. 
The  following  tables  will  therefore  prove  instructive;  they  show,  for  each  State, 
the  number  of  fyke-net  fishermen,  the  number  and  value  of  fyke  nets  and  boats 
employed,  and  the  quantity  and  value  of  products  taken.  It  .will  of  course  be  under- 
stood that  all  of  the  fishermen  shown  do  not  depend  on  fyke-net  fishing  for  a  liveli- 
hood; many  of  them  operate  fyke  nets  in  connection  with  other  fisheries;  with  many 
fishing  of  any  kind  is  only  a  secondary  consideration,  and  only  a  few  maybe  regarded 
as  professional  fyke-net  fishermen.  The  same  applies  to  the  boats,  which  bear  about 
the  same  relation  to  the  fishery  that  the  fishermen  do.  The  figures  relate  to  the  years 
1891  or  1892,  except  in  the  New  England  States,  statistics  for  which  are  not  available 
for  a  later  year  than  1889.  The  information  contained  in  the  tables  is  based  on  personal 
inquiries  conducted  by  the  field  agents  of  the  U.  S.  Commission  of  Fish  and  Fisheries. 

The  first  table  shows  that  in  the  year  named  2,304  persons  were  engaged  in  fyke- 
net  fishing  in  16  coast  and  lake  States:  of  these,  1,699  were  oh  the  Atlantic  coast,  32 
on  the  Pacific  coast,  and  673  on  the  Great  Lakes. 

From  the  second  table  it  is  seen  that  25,715  fyke  nets,  valued  at  $224,300,  and 
1,774  boats,  valued  at  $60,552,  were  employed,  the  total  capital  devoted  to  the  industry 
being  $284,852;  of  the  nets,  22,698  were  set  on  the  Atlantic  seaboard,  49  in  the  waters 
of  the  Pacific  coast,  and  2,968  in  the  Great  Lakes. 

The  catch,  as  given  in  the  third  table,  amounted  to  12,268,975  pounds,  for  which  the 
fishermen  received  $302,441 ;  of  this  quantity,  5,827,432  pounds,  valued  at  $176,919, 
were  caught  on  the  Atlantic  coast,  194,647  pounds,  worth  $5,116,  on  the  Pacific  coast, 
and  6,246,896  pounds,  having  a  value  of  $120,406,  in  the  lake  region. 
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One  of  the  most  noteworthy  of  these  doable  forms  is  shown  in  plate  Lxxix,  fig.  2. 
It  is  used  in  Wicomico,  Dorchester,  Caroline,  Talbot,  and  other  counties  in  Maryland,  and 
is  designated  a  ^^  set  of  fykes.''  It  is  the  prevalent  form  iu  Wicomico  Goanty.  Striped 
bass,  perch,  alewives,  catfish,  eels,  pike,  terrapins,  and  snapping  turtles  are  caught. 
The  fykes  prox)er,  here  called  pockets,  are  from  12  to  18  feet  long,  with  a  2^-  or  3-inch 
mesh.  The  hoops  number  5  or  6;  the  largest  is  5 J  or  6  feet  wide,  and  each  succeeding 
hoop  drops  about  3  inches.  There  are  usually  two  funnels,  which  proceed  from  the 
first  and  third  hoops.  The  leader,  called  the  hedging,  is  from  50  to  75  yards  long 
and  has  a  3^inch  mesh.  The  wings  are  of  variable  length,  but  are  usually  from  20  to 
50  feet;  they  are  straight  and  form  an  angle  of  about  45  degrees  with  the  leader. 

A  double  fyke,  in  which  the  pockets  are  placed  obliquely  with  reference  to  the 
leader,  is  employed  in  Hudson  County,  K.  J.,  and  is  chiefly  fished  for  striped  bass,  in 
the  capture  of  which  it  is  quite  efficient.  In  other  respects  the  net  presents  no  pecu- 
liar features.  A  typical  example  has  pockets  20  feet  long^  5  hoops,  the  largest  5  feet 
and  the  smallest  4  feet  in  diameter,  short  rectangular  wings,  the  long  side  of  which  is 
10  feet  long  and  the  short  side  3  feet,  and  a  leader  75  feet  in  length.  The  average  cost 
is  $20.    Plate  lxxxi,  fig.  1,  is  an  illustration  of  this  style  of  fyke. 

Each  of  the  double  nets  figured  in  plate  Lxxx,  figs.  1  and  2,  plate  lxxxi,  fig.  1, 
and  plate  Lxxxn,  has  its  prototype  in  unilateral  nets  fished  in  the  same  place,  two  of 
which  are  shown  in  plate  lxxxi,  fig.  2,  and  plate  Lxxxui. 

THE  FYKE  NET  IN  LAW. 

From  a  very  early  date  the  use  of  the  fyke  net  in  the  United  States  has  been  sub- 
ject to  legal  restrictions.  Its  effectiveness  was  early  recognized,  and  the  possibility 
of  much  damage  resulting  from  its  unrestrained  employment  was  appreciated  in  many 
of  the  coast  States.  Except  in  a  few  cases  this  net  has  not  seemed  to  require  special 
legislation — ^that  is,  it  has  not  been  liable  to  regulations  that  were  not  directed  to  other 
forms  of  apparatus,  but  has  usually  been  included  with  seines,  gill  nets,  x)ound  nets, 
etc.,  in  legislative  enactments. 

Whatever  injurious  results  may  attend  the  employment  of  the  net,  if  is  evident  that 
these  will  be  more  pronounced  the  more  circumscribed  the  body  of  water  in  which  the 
fishing  is  done.  Hence  fyke-net  fishing  on  the  coast  and  in  large  rivers  has  been  less 
subject  to  legal  regulation  than  similar  fishing  in  lakes  and  smaller  streams  or  in  the 
upper  courses  of  rivers. 

The  restrictions  that  have  been  placed  on  the  fyke  have  consisted  for  the  most  part 
of  a  limitation  of  the  size  of  the  mesh  that  may  be  used,  the  prohibition  of  its  employ- 
ment at  certain  seasons,  and  the  determination  of  the  waters  in  which  it  may  be  set. 

The  following  enactment  of  the  New  Jersey  legislature  in  1870  (chapter  262), 
restricting  the  use  of  fykes  (and  weirs)  on  oyster  beds,  is  perhaps  the  only  case  in  which 
the  existence  of  private  oyster-grounds  has  been  permitted  to  affect  the  capture  of  fish : 

It  shall  not  be  lawful  for  any  person  to  erect  stakes  or  any  other  artificial  means  for  the  purpose 
of  using  wares  or  fike  nets  (sic)  for  the  taking  of  fish  upon  the  bottom  of  North  Shrewsbury  River, 
where  oysters  are  planted  by  any  person  or  persons,  without  first  obtaining  permission  in  writing  of 
the  person  or  persons  so  occupying  the  same. 
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GEOGRAPHICAL  REVIEW  OF  THE  FYKE-NET  FISHERIES  OF  THE  UNITED 

STATES. 

GENERAL  IMPOBTANGE  AND  EXTENT. 

The  fyke  net  is  one  of  the  most  important  means  of  capture  employed  in  the 
fisheries  of  the  United  States.  It  is  more  or  less  extensively  used  in  nearly  every 
coast  and  lake  State,  and  a  very  large  part  of  the  food-fish  consumed  in  the  country 
is  caught  in  this  form  of  net.  In  point  of  productiveness  it  is  of  less  importance 
than  such  passive  kinds  of  apparatus  as  the  pound  net  and  weir,  but  in  proportion 
to  the  cost  of  construction  and  operation  it  compares  favorably  with  these  forms. 

The  fyke  net  is  used  in  greatest  numbers  in  the  Middle  Atlantic  region  and  on  the 
Great  Lakes.  It  is  not  extensively  employed  in  New  England,  except  in  Connecticut; 
it  is  only  sparingly  used  in  the  South  Atlantic  States;  it  is  entirely  absent  from  the 
coastal  regions  of  the  Gulf  States,  and  on  the  Pacific  coast  it  is  found  only  in  Cali- 
fornia, where  there  is  an  unimportant  fishery.  The  State  having  the  largest  number 
of  fyke  nets  is  Maryland,  but  the  most  important  fishery  is  in  New  York,  after  which 
come  Maryland,  Ohio,  Michigan,  Wisconsin,  and  New  Jersey. 

The  magnitude  of  the  fyke-net  fisheries  of  the  United  States  is  perhaps  not  fully 
appreciated,  nor  is  their  importance  as  a  source  of  food  supply  fully  understood. 
The  following  tables  will  therefore  prove  instructive;  they  show,  for  each  State, 
the  number  of  fyke-net  fishermen,  the  number  and  value  of  fyke  nets  and  boats 
employed,  and  the  quantity  and  value  of  products  taken.  It  .will  of  course  be  under- 
stood that  all  of  the  fishermen  shown  do  not  depend  on  fyke-net  fishing  for  a  liveli- 
hood; many  of  them  operate  fyke  nets  in  connection  with  other  fisheries;  with  many 
fishing  of  any  kind  is  only  a  secondary  consideration,  and  only  a  few  maybe  regarded 
as  professional  fyke-net  fishermen.  The  same  applies  to  the  boats,  which  bear  about 
the  same  relation  to  the  fishery  that  the  fishermen  do.  The  figures  relate  to  the  years 
1891  or  1892,  except  in  the  New  England  States,  statistics  for  which  are  not  available 
for  a  later  year  than  1889.  The  information  contained  in  the  tables  is  based  on  personal 
inquiries  conducted  by  the  field  agents  of  the  U.  S.  Commission  of  Fish  and  Fisheries. 

The  first  table  shows  that  in  the  year  named  2,304  persons  were  engaged  in  fyke- 
net  fishing  in  16  coast  and  lake  States;  of  these,  1,699  were  oh  the  Atlantic  co^t,  32 
on  the  Pacific  coast,  and  573  on  the  Great  Lakes. 

From  the  second  table  it  is  seen  that  25,715  fyke  nets,  valued  at  $224,300,  and 
1,774  boats,  valued  at  $60,552,  were  employed,  the  total  capital  devoted  to  the  industry 
being  $284,852;  of  the  nets,  22,698  were  set  on  the  Atlantic  seaboard,  49  in  the  waters 
of  the  Pacific  coast,  and  2,968  in  the  Great  Lakes. 

The  catch,  as  given  in  the  third  table,  amounted  to  12,268,975  pounds,  for  which  the 
fishermen  received  $302,441;  of  this  quantity,  5,827,432  pounds,  valued  at  $176,919, 
were  caught  on  the  Atlantic  coast,  194,647  pounds,  worth  $5,116,  on  the  Pacific  coast, 
and  6,246,896  pounds,  having  a  value  of  $120,406,  in  the  lake  region. 
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Fishermen  employed  in  the  fyke-net  fiaheriee  of  the  United  States. 


States. 

Nnmber. 

States. 

Number. 

Atlantic  coast: 

Maine 

44 

6 

43 

52 

677 

160 

60 

27 

595 

98 

27 

10 

Pacific  coast: 

California 

82 

M'aiaRAnhnnAtf Jt 

Great  Lakes : 

New  York 

Rhode  TfilAnd ,..,.. 

74 
156 
231 
112 

Connecticut 

New  York 

Ohio ; 

New  Jersey 

MichifTAn 

Pennsylvania 

Wisconsin 

T^elawaif^ 

Total 

Maryland r 

573 

Virff^nia 

Grand  total 

North  Carolina 

2,304 

Georida 

Total 

1,609 

Nets  and  boats  employed  in  the  fyke-net  fisheries  of  the  United  States. 


States. 


Atlantic  Coast: 

Maine 

Massachusetts  . 
Rhode  Island... 
Connecticut .... 

New  York 

New  Jersey 

Pennsylvania. . . 

Delaware 

Maryland 

Virginia 

North  Carolii^a . 
Georgia 

Total 

Pacific  coast: 

California 

Great  Lakes : 

New  York 

Ohio 

Michigan 

Wisconsin 

Total 

Grand  total 


Fyke  nets. 


No. 


134 

15 

376 

440 

6,246 

1,662 

2,534 

567 

10,398 

379 

36 

11 


22,698 


49 


684 

1,110 

446 

728 


2,968 


25,715 


Value. 


$550 

100 

2,680 

2,230 

55.465 

14, 191 

5,264 

1,261 

38.114 

5,930 

384 

285 


126, 454 


080 


9,822 
63,650 
12,030 
11,364 


96,866 


224,300 


Boats. 


No. 


42 

6 

21 

51 

502 

137 

59 

25 

460 

73 

4 

5 


1,385 


16 


66 
139 
102 

66 


373 


1,774 


Value. 


II,  810 

200 

595 

1,530 

16.002 

4,155 

1,604 

425 

7,171 

1,330 

60 

70 


Total 
investment. 


34,952 


1,060 


2,318 

14,045 

2,257 

5,930 


24,550 


60,552 


$2,360 

800 

3,275 

3,760 

71,467 

18,346 

6,868 

1,686 

45,886 

7,260 

444 

355 


161,406 


2,030 


12, 140 
77.696 
14,287 
17,294 


121, 416 


284,852 


Products  of  the  fyke-net  fisheries  of  the  United  States, 


States. 

Pounds. 

Value. 

SUtes. 

Pounds. 

Value. 

Atlantic  Coast: 

Maine ............ 

111,000 

44,655 

114,250 

458, 307 

2,382,882 

601,684 

146, 695 

45,091 

1,552,432 
335  361 

$1,380 

1,400 

3,045 

10,039 

48.899 

25,750 

6,659 

2,591 

62. 115 

Pacific  coast : 

California 

194,647 

$5,116 

Massaohusetta 

Rhode  Island 

Great  Lakes: 

New  York 

899,627 
2,420,650 
1, 605. 474 
1.321,245 

22,661 
40.873 
31,271 
26,201 

Conneotiont 

New  York 

Ohio 

New  Jersey 

Michigan 

Pennsvlvania 

Wisconsin 

TWIa  urarA 

Total 

lif  arvland     - 

6. 246. 896 

120  lOA 

VinriniA 

Grand  totol 

'       '             1 

Nonh  Carolina 

Georida 

24, 885               716 
20, 190                808 

12,268,875 

302,441 

Total 

5. 827. 432        176. 910 
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Considering  the  entire  country,  it  appears  that  the  average  number  of  nets  in  each 
of  the  States  named  is  1,601;  the  average  value  of  the  nets  is  about  $9;  the  average 
number  of  nets  to  a  man  is  11;  the  average  number  of  pounds  of  fish  to  a  net  is  477; 
the  average  stock  per  net  is  $12;  the  average  stock  per  man  is  $131,  and  the  average 
price  of  the  products  is  2}  cents  per  i)ound. 

The  fyke  net  is  adapted  to  the  capture  of  almost  every  free-swimming  aquatic 
animal  found  on  the  coasts,  in  the  rivers,  or  in  the  lakes  of  the  United  States.  The 
following  table  exhibits  the  quantities  and  values  of  all'the  principal  fishes  represented 
in  the  fyke-net  catch.  Among  the  numerous  economic  species  the  most  valuable  are 
the  flounders  and  catfish  es,  each  of  which  yielded  products  worth  over  $42,000.  Other 
specially  important  fishes  are  pike,  pike  perch,  yellow  perch,  flounders,  eels,  striped 
bass,  suckers,  and  shad.  On  the  Atlantic  coast  the  flatfishes  are  the  first  in  impor- 
tance, in  the  Pacific  region  catfish  are  the  most  valuable  products,  while  in  the  Great 
Lakes  the  pike  and  pike  perch  take  first  rank,  followed  by  the  yellow  perch.  Owing 
to  the  misapplication  of  names  on  the  part  of  the  lake  fishermen,  satisfactory  separate 
figures  for  the  pike  and  pike  perch  can  not  be  famished. 

QuoHtiiy  and  value  of  the  principal  products  conetituting  the  fyke-net  catch  of  the  United  States. 


Speciee. 


Atlantic  coast: 

Ale  wi  ves 

BAia 

Blaeflsh 

Batt«r-fl8h 

Carp 

Catfish 

Eels 

Floandera  and  flatfish 
Frostfish  or  tomcod  . . 

Perch, -white 

Perch,  yellow 

Pike 

Menhaden 

Scnp 

Shad 

Spots  and  croakers... 

Sqoeteagne 

Striped  bass 

Backers 

Taotog  and  eonners.. 

Other  fish 

Refuse  fish 

JSimg  crabs 

Terrapins 

Total 


Pounds. 

Value.    , 

391,245 

68,144 

1,975 

208  i 

29,350 

1,184  > 

48,860 

880 

5,800 

859 

567,082 

28,138 

351,040 

17,534 

1, 744, 830 

42,211 : 

77.100 

1,842 

246,558 

13,763 

278,282 

11,166 

108, 7U 

7,418 

743,667 

1,238 

72,065 

1,750 

244,453 

10,296 

63,705 

2,090 

200,760 

6,672 

188, 767 

15,160 

138,217 

6,120 

33,666 

1,549 

167, 168 

6,961 

07,200 

243 

20,000 

125 

12,420 

2.845 

5,827,482 

176,919 

Species. 


Pacific  coast: 

Carp 

Catfish 

other  fish 

Total 

Great  Lakes: 

Bass 

Catfish 

EeU 

Herring 

Perch 

Pike  and  pike  perch 

Suckers 

Trout 

Whitefish 

other  fish 

Turtles 

Total 

Grand  total... 


Pounds. 

Value. 

42,116 

$1,374 

114, 675 

2,870 

87,967 

872 

194,647 

6,116 

183,481 

6,188 

789,628 

18,636 

66,336. 

2,177 

883,660 

4,446 

1,716,311 

25,679 

1,075,065 

87,161 

779,286 

11,994 

16,480 

646 

9,685 

466 

1,262,256 

16,601 

26,706 

614 

6,246,896 

120,406 

12,208,875 

802,441 

The  typical  fresh-water  fishes  constitute  much  more  than  half  the  product  of  the 
fyke-net  fishery;  of  these  8,006,013  pounds,  valued  at  $195,898,  are  given  in  the  pre- 
ceding table.  Of  the  salt-water  products,  3,119,849  pounds,  valued  at  $62,338,  were 
obtained.    Anadromous  fishes  yielded  1,143,113  i>ounds,  valued  at  $44,205. 
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The  following  table  is  a  classificatiou  of  the  products  of  this  indastry,  based  on 
the  nature  of  the  water  in  which  caught.  The  table  is  not  entirely  satisfactory, 
however,  owing  to  the  fact  that  the  catfish  and  eels,  which  are  classed  as  fresh- water 
fishes,  are  in  small  part  taken  in  salt  and  brackish  water,  but  can  not  be  separately 
shown. 

Claaiifioation  of  the  products  of  the  fyke-net  fisheries. 


Species. 


Salt-water  products : 

Bluefish 

Butter-flsh 

Flounders  and  flatfish 

Menhaden 

Scup 

Spots  and  croakers . . . 

Squeteagne 

Tantog  and  conners.. 

Other  Ish 

Refuse  fish 

King  crabs 

Terrapins 

Total 

Anadromons  fish: 

Alewives 

Frostfish  or  tomcod  . . 

Perch,  white 

Shad 

Striped  bass 

Total 


Pounds. 

Value. 

29,350 

$1,184 

48,850 

880 

1,744,830 

42, 211 

743,667 

1,238 

72,065 

1,759 

53,705 

2,090 

209,769 

6,672 

83,665 

1,549 

54,328 

1,^2 

97,200 

243 

20,000 

125 

12,420 

2,84r 

3, 119, 849 

62,338 

391,245 

3,144 

77,100 

1,842 

246,558 

13,763 

244,453 

10,296 

163,  757 

15,160 

1, 143, 113 

44,205 

Species. 


Fresh-wat«r  products : 

Bass 

Carp 

Catfish 

Eels 

Herring  (lake) 

Perch,  yellow 

Pike  and  pike  perch 

Suckers 

Trout  (lake) 

Whiteflsh 

other  fish 

Turtles...: 

Total 

Grand  total 


Pounds. 


112,803 

47,915 

1. 472, 180 

407,  376 

333,650 

1,904,543 

1, 183,  829 

917,  502 

15,480 

9,685 

1,485,345 

25,705 


Value. 


16,551 

1,733 

44,539 

19,711 

4,446 

36,844 

44,579 

18,114 

645 

465 

17, 757 

514 


8, 006,  013  I    195, 898 


12,268,875 


302,441 


FISHING  SEASON,   METHODS,   MARKETS,   ETC. 

The  fishing  season  for  fyke  nets  varies  somewhat  with  the  locality  and  with  the  fish 
taken,  but  in  most  places  it  continues  throughout  the  spring,  summer,  and  fall  months. 
In  the  Great  Lakes,  Maine,  Ehode  Island,  Chesapeake  Bay,  and  elsewhere,  consider- 
able fishing  is  also  done  under  the  ice. 

Fyke  nets  are  usually  tended  in  boats,  but  in  a  few  localities  the  physical  features 
are  such  that  the  fishermen  can  wade  out  to  their  nets  and  lift  them.  In  some  places 
the  nets  are  lifted  daily,  in  others  only  two  or  three  times  a  week,  the  frequency 
depending  ou  the  abundance  of  fish,  the  state  of  the  weather,  the  condition  of  the 
market,  and,  to  a  certain  extent,  ou  the  kinds  of  fish  taken.  Most  fykes  are  so  con- 
structed as  to  provide  for  the  removal  of  the  fish  from  the  final  compartment,  the  end 
of  which  is  closed  by  means  of  a  purse  string.  The  end  of  the  net,  being  detached  from 
the  stake  or  anchor  which  holds  it  in  position,  is  drawn  into  the  boat  and  the  contents 
are  taken  out  without  the  necessity  of  loosening  the  entire  net.  Small  nets,  however, 
like  the  drox)  fykes  in  the  Middle  Atlantic  States,  are  drawn  bodily  into  the  bosit. 
When  fykes  are  set  under  the  ice,  the  pocket  is  reached  and  the  fish  are  extracted 
through  a  hole  in  the  ice,  the  body  of  the  net  remaining  undisturbed,  as  in  ordinary 
fishing. 

Nothing  of  special  application  can  be  said  regarding  the  metho<ls  of  handling  the 
fish  caught  in  fyke  nets,  the  lines  of  distribution,  the  markets,  etc.  These  vary  with 
the  locality  and  do  not  differ  from  the  cases  of  other  fisheries  in  the  same  regions. 
Fykes  are  often  employed  in  conjunction  with  other  apparatus,  the  catch  in  the  di£fer- 
ent  nets  being  shipped  together. 
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THB  NEW  ENGLAND  STATES. 

Tlie  fyke-net  fishery  of  the  New  England  States  is  not  of  great  importance  and 
is  completely  overshadowed  by  many  other  fisheries.  Nets  are  found  in  all  the  States 
except  New  Hampshire,  are  most  numerous  in  Connecticut,  and  least  so  in  Massachu- 
setts, and  the  fishery  increases  in  value  from  north  to  south.  The  net's  are  inexpensive, 
having  an  average  value  of  less  than  $6;  they  are  cheapest  in  Maine  and  have  the 
highest  value  in  Ehode  Island.  Only  a  few  kinds  of  fish  are  caught,  and  only  flounders 
are  taken  in  any  considerable  quantities  and  in  every  State;  the  other  fish  obtained 
are  frostfish,  butter-fish,  tautog,  cunners,  menhaden,  scup,  striped  bass,  and  smelt. 

The  following  condensed  table  shows  the  condition  of  the  fyke-net  fisheries  of  the 
New  England  States.  More  detailed  figures  for  the  products  will  appear  in  the  dis- 
cussion for  each  State. 


Sumtnary  of  ike  fyke-net  fishery  of 

1 

the  New 

England  Staiee, 

SUtes.' 

No.  of 
fisher- 
men. 

44 

6 
43 
52 

Fyke  neta. 

Boats. 

Products. 

No. 

134 

15 

376 

440 

Valne. 

No. 

42 

6 

21 

51 

120 

Value. 

$1,810 

200 

505 

1,530 

Pounds. 

111,000 

44,655 

114, 2oO 

455.250 

Value. 

Maine 

${.50 

100 

2.680 

2,230 

$1,380 
1.400 
3,0^ 
8,750 

MasftachiiHettn 

Rhode  Island 

Connecticot 

Total 

145 

965          5,560 

4,135 

725,166 

14,684 

MAINS. 

The  fyke  net  is  not  very  popular  in  this  State,  and  the  fishery  with  this  apparatus 
is'  almost  lost  sight  of  in  comparison  with  other  very  extensive  river  fisheries.  It  is 
probable  that  fyke  nets  in  addition  to  those  shown  in  the  tables  are  used  in  the  inte- 
rior or  more  remote  coastal  sections;  inquiries  carried  on  by  the  Fish  Oommission, 
however,  covered  all  fyke-net  fishing  of  importance  in  the  coast  rivers. 

The  employment  of  fyke  nets  as  an  economic  pursuit  is  to  be  noted  in  only  three 
coastal  counties,  namely  Lincoln,  Sagadahoc,  and  Cumberland,  the  last-named  hav- 
ing the  most  important  interests;  of  the  134  nets  used  in  1889, 101  were  credited  to 
this  county,  although  fewer  men  and  boats  are  employed  than  in  Lincoln  Gounty, 
owing  to  differences  in  methods.  Three  species  comprise  all  the  marketable  fish  tak  dn ; 
these  are  flounders,  frostfish  or  tomcod,  and  smelt.  The  flounders  are  by  far  the 
mostimi)ortant,  as  shown  in  the  following  table.  The  aggre^'ate  catch  in  Cumberland 
County  is  much  larger  than  in  the  two  other  counties  combined,  amounting  to  82,000 
pounds,  valued  at  $1,050  and  comprising  practically  only  flounders,  while  in  Lincoln 
County  the  yield  was  25,000  pounds  of  flounders,  valued  at  $230,  and  in  Sagadahoc 
the  output  consisted  of  4,000  pounds  of  frostfish  and  smelt,  with  a  value  of  $100. 

Products  of  the  fyke-net  fishery  of  Maine. 


Speoiea. 


Pounds.    '   Valve. 


Flounders ;  107,000 

Frostfish i  2,500 

Smelt 1.500 

ToUl 111,000 


I 


$1,280 
10 
90  ■ 

1,380  ' 
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Mr.  0.  G.  Atkins,  of  the  CT.  8.  Pish  Commission,  in  a  report*  on  the  river  fisheries 
of  Maine,  speaks  of  the  fyke  nets  used  in  the  smelt  fishery  as  ^<  doable  bag  nets,  the 
large  open-mouthed  net  in  front  leading  by  a  narrow  opening  at  its  apex  into  a  smaller 
one,  termed  the  <  pocket,'  from  which,  as  from  a  weir,  fish  escape  with  difficulty.  The 
fish  are  taken  out  by  drawing  up  the  ^  pocket,'  through  a  separate  hole  in  the  ice,  and 
unlacing  an  opening  at  the  bottom,  the  main  part  of  the  fyke  remaining  under  water 
for  weeks  or  months."  Mr.  Atkins  further  says  that  ^Hhe  fyke  has  been  used  in 
various  parts  of  the  State,  but  does  not  appear  to  have  given  entire  satisfaction. 
There  is  complaint  of  its  being  more  difficult  to  clean  of  rubbish,  anchor  ice,  etc.,  than 
the  plain  bag  net,  which  has  in  some  cases  superseded  it." 

In  the  Wescongus  or  Pleasant  Biver  it  was  reported  in  1880  that  most  of  the 
smelt  nets  were  fykes.  ^^They  are  set  by  attaching  them  to  x>oles,  which  are  planted 
through  the  ice  into  mud  in  a  location  where  the  water  is  8  feet  deep  at  low  tide.  The 
nets  are  set  both  on  the  flood  and  ebb  tide,  and  hauled  at  both  high  and  low  water. 
Fishing  begins  as  soon  as  the  ice  will  bear,  which  is  generally  about  December  10 
or  15,  and  continues  till  near  April  1,  the  limit  fixed  by  law." 

In  the  Kennebec  Biver,  the  introduction  of  small  fykes  was  accomplished  in 
1861.  They  were  used  in  the  river  for  many  years,  but  the  fykes  have  gradually  been 
supplanted  by  the  bag  nets,  introduced  at  the  same  time. 


MASSACHUSETTS. 

Fyke  nets  are  used  for  commercial  fishing  in  Essex,  Barnstable,  and  Bristol  coun- 
ties, in  this  State.  They  are  most  numerous  and  important  in  the  last-named  county, 
but,  considering  the  entire  State,  are  among  the  least  productive  of  the  forms  of  fishing 
apparatus  there  used.  Only  six  persons  were  engaged  in  tending  these  nets  in  the 
last  year  covered  by  the  inquiries  of  the  Fish  Commission,  only  fifteen  typical  nets 
were  employed,  and  the  product  was  less  than  45,000  pounds.  The  fishes  entering 
into  the  catch  are  chiefly  scup,  flounders,  butter-fish,  and  cunners,  of  which  the  scup 
are  the  most  important.  The  catch  consisted  of  44,655  pounds,  valued  at  $1,400,  of 
which  39,165  pounds,  worth  $1,098,  were  taken  in  Bristol  County.  The  quantities  of 
each  species  were  as  follows: 

ProducU  of  the  fyke-net  fiehery  of  Masaadiueetis, 


Species. 


Batter-flBh 
Cimners . . 
Flounders 
Soup 

Total 


Pounds. 


2,660 

2,340 

10,200 

29,465 


44,665 


Value. 


$82 
210 
264 
844 


1,400 


It  may  be  stated  that  there  are  also  used  in  parts  of  Massachusetts  numbers  of 
potJike  nets,  as  represented  in  plate  lxxiv,  fig.  1,  which  have  been  regarded  as  forms 
of  fykes  by  the  writer  but  were  classed  as  pots  in  the  canvass  of  the  fisheries  by  the 
agents  of  the  Fish  Commission. 

*The  Fisheries  and  Fishery  Indastries  of  the  United  States,  section  v^  vol.  i.  Histoiy  and 
Methods,  p.  682. 
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RHODE  ISLAND. 

Considering  the  length  of  its  coast  line,  Bhode  Island  has  a  rather  extensive  fyke- 
net  fishery  compared  with  the  other  States  of  this  region.  Nets  are  set  in  three  coast 
counties,  between  100  and  200  nets  being  operated  in  each  county.  The  nets  employed 
in  Bhode  Island  present  the  same  general  features  of  construction  and  shape  as 
those  in  New  York,  although  some  types  peculiar  to  the  State  are  used.  The  fykes  are 
most  valuable  in  Washington  County,  most  numerous  and  productive  in  Kent  County, 
and  relatively  the  most  important  in  Newport  County.  The  43  fisherman  have  on  an 
average  9  nets  each,  with  a  boat  to  each  18  nets  and  each  2  men.  The  average  catch 
to  a  net  is  about  805  pounds,  worth  $8.  The  fishery  at  the  present  time  is  essentially 
a  flounder  fishery,  flounders  being  the  only  commercial  fish  taken.  Of  the  114,250 
pounds  secured,  about  50,000  pounds,  valued  at  91,200,  were  caught  in  Kent  County; 
35,000  pounds,  worth  $1,050,  in  Newport  County,  and  29,250  pounds,  valued  at  $795, 
in  Washington  County.    Most  of  the  fishing  is  done  in  winter  under  the  ice. 

Compared  with  1880,  the  fyke-net  fishery  of  Bhode  Island  has  undergone  a  notice- 
able decline  as  well  a  marked  change  in  methods  and  in  the  fish  taken.  In  that  year, 
865  nets,  valued  at  $7,530,  were  set  in  the  waters  of  the  State.  Of  Little  Narragansett 
Bay  and  Pawcatuck  Biver  it  was  stated: 

There  are  fdlly  fifty  fyke  nets  employed.  They  are  set  thns:  At  the  center  of  one  side  of  the 
heart  of  a  pound  net  a  hoop  fyke  is  attached,  opening  into  the  heart ;  when  the  net  is  lifted,  instead 
of  "  bunting"  the  net  toward  the  further  end  of  the  bowl  and  then  bailing  the  fish  out,  as  is  usually 
done,  they  are  driven  into  one  of  the  hearts,  and  thence  into  the  fyke ;  the  end  of  this  is  lifted  into  a 
boat  into  which  the  fish  are  emptied.  The  mesh  in  these  fykes  is  very  fine.  Fyke-nets  are  also  set 
aU  along  the  shore  in  shallow  water,  and  catch  chiefly  bass,  flounders,  and  perch.  * 

The  most  numerous  and  generally  distributed  fyke  net  now  employed  in  the  State 
has  two  diverging  wings  and  a  leader,  as  represented  in  plate  Lxxv,  fig.  2.  The  wings 
are  18  to  20  feet  long,  and  the  leader  is  50  to  100  feet  long,  depending  on  the  nature  of 
the  locality  in  which  the  net  is  set.  About  5  stakes  are  usually  required  to  support  the 
leader,  which  is  3  to  4  feet  deep.  The  wings  are  kept  in  position  by  a  single  stake  at 
their  outer  ends,  the  inner  end  being  attached  to  the  first  hoop.  The  bag  is  about  15 
feet  long  or  less  and  is  distended  by  3  or  4  hoops,  the  first  being  3^  to  4  feet  in  diame- 
ter, each  succeeding  hoop  decreasing  in  size  by  6  or  8  inches.  Some  nets  have  1 
funnel  and  some  2  funnels.  The  net  is  kept  in  place  by  a  painter  or  stayline  attached 
to  the  end  of  the  pocket  and  made  fast  by  a  half  hitch  to  a  stake  driven  in  the  bottom. 
The  cost  oi  such  a  net  is  $6  to  $10.  The  manner  of  rigging  the  nets  is  often  varied 
somewhat  by  different  fishermen.  In  Little  Narragansett  Bay,  for  instance,  a  fyke 
has  recently  been  used  with  a  square  entrance  and  a  prism-shaped  funnel  leading  into 
the  cavity  of  the  net.  This  feature  the  fishermen  think  is  an  advantage  over  the 
ordinary  circular  entrance  in  the  case  of  large  fykes  set  in  comparatively  deep  water. 

The  nets  are  usually  set  in  shoal  water.  In  some  localities  tautog,  in  addition  to 
flatfish,  are  now  caught.  The  fishing  season  is  fall  and  winter.  Fishing  under  the  ice 
is  considered  more  profitable  than  in  the  open  water  and  is  the  customary  method 
pursued,  owing  to  the  fact  that  the  products  then  command  a  much  higher  price  than 
during  the  season  of  open  water. 

A  peculiar  form  of  apparatus  used  at  Apponaug  during  the  past  three  years  for 
taking  flatfish  resembles  in  some  respects  both  the  fyke  net  and  the  pot,  but  seems  more 


*  Fiflheries  and  Fishery  Industries  of  the  United  States,  section  u,  p.  310. 
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nearly  related  to  the  former  and  is  reganled  by  fishermen  as  a  type  of  fyke.  The 
apparatus  consists  of  ten  or  more  individual  traps  set  in  one  line  and  connected  by 
leaders.  Each  trap  is  comx>osed  of  two  bowed  pieces  of  wood,  forming  the  ends,  over 
which  the  netting  is  placed.  It  is  flat  on  the  bottom,  and  is  3  feet  long,  18  inches 
ieep,  and  2  feet  wide  at  the  base.  A  funnel  is  placed  in  one  end  of  the  trap.  Two 
such  nets  are  set  facing  each  other  at  tlie  ends  of  a  leader  15  feet  in  length,  and  four 
or  more  with  their  entrances  in  the  same  direction  as  the  first  net  are  added  to  each 
end,  with  short  leaders  intervening.  The  entire  string  is  kept  in  i)osition  by  being 
anchored  at  the  two  ends  with  stone  weights.  Such  nets  are  usually  set  in  shallow 
water,  but  a  buoy  is  used  to  mark  their  position.  They  are  reputed  to  be  very  effective 
in  the  capture  of  flatfish.    A  series  of  ten  nets  when  new  is  worth  $15. 

The.  principal  reason  assigned  for  the  decrease  in  the  number  of  fykes  used  in 
this  State  in  recent  years  is  the  scarcity  of  the  fish  sought.  As  the  fishery  entails 
considerable  exposure  to  cold  and  inclement  weather,  there  is  little  inducement  to 
continue  the  business  if  fish  are  not  reasonably  abundant.  The  scarcity  of  ice  for  a 
number  of  years  prior  to  1892-93  was  also  unfavorable  to  the  development  of  this 
fishery.  The  increase  in  pound  nets,  which  has  been  marked,  has  also  tended  to 
diminish  fishing  with  related  forms  of  apparatus. 


CONNECTICUT. 

As  already  shown,  the  fyke-net  fishery  of  Connecticut  is  more  important  than 
that  of  any  other  New  England  State.  Compared  with  1880,  the  fishery  seems  to  have 
about  doubled  in  extent,  judging  by  the  number  of  nets  used,  alt  jough  there  are  no 
data  for  1880  on  which  to  base  a  comparison  of  the  catch  and  stock.  The  average 
value  of  the  nets,  however,  seems  to  have  decreased.  In  1880,  the  number  of  fykes 
reported  for  the  State  was  255,  valued  at  $2,480;  in  1889  the  number  was  440,  worth 
$2,230. 

Fyke-net  fishing  is  carried  on  along  most  parts  of  the  coast  of  this  State.  All  the 
prominent  towns  have  more  or  less  fishing  of  this  kind.  The  largest  number  of  nets 
is  found  in  Stonington,  Quiambog,  Mystic,  Noank,  and  New  London.  The  distribu- 
tion of  the  fykes  in  1889  was  as  follows: 


Towns. 


No.  of 
nets. 


Stoninffton . . 

Saiam  bog . . . 
[ystic 

Noank 

Poqnonoc 

New  London 

Kiantlc 

Saybrook  — 


64 
110 
32 
68 
21 
64 
15 
21 


Towns. 


Bnmford  . 
Milford... 
Stratford  . 
Sontbport 
Korwalk.. 
Darien.... 
Stamford . 


No.  of 
nets. 


7 
10 
20 
1 
5 
7 
5 


The  fish  now  taken  in  the  fyke  nets  of  Oonnecticut  are  principally  flounders, 
irostfish,  tautogy  menhaden,  and  striped  bass.  In  a  few  places  terrapin  are  taken,  and 
in  Stratford  these  are  much  more  valuable  than  the  remaining  part  of  the  catch.  In 
1880  the  species  reported  to  be  caught  in  fyke  nets  were  sea  bass,  cod,  bluefish,  eels, 
weakfish,  flounders,  herring,  shad,  and  occasionally  sturgeon.  At  Mystic  the  nets 
are  set  about  February  1  and  taken  up  about  March  31 ;  they  are  again  set  about 
October  1  and  remain  down  until  December  31.  Flatfish  and  frostfish  are  taken. 
At  Noank,  the  nets  are  fished  from  the  first  of  February  to  the  last  of  April,  and 
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from  the  first  of  October  to  the  middle  of  December.  The  principal  fishing,  however, 
is  done  in  the  spring.  The  nets  are  placed  in  water  6  to  15  feet  deep.  In  Groton 
the  fykes  are  operated  at  the  months  of  the  rivers  during  June  and  July,  and  within 
the  rivers  during  the  rest  of  the  year;  flounders  and  frostfish  are  secured.  The 
largest  catch  is  made  in  Qniambog,  where  the  greatest  number  of  nets  is  used.  Here 
nearly  140,000  pounds  of  flounders,  frostfish,  and  tautog,  valued  at  $2,550,  were 
obtained  in  1889.  Seven  nets  at  Branford  were  fished  for  menhaden;  about  100,000 
fish  were  taken  in  the  year  named. 

The  fyke-net  fishery  of  Connecticut  in  1889  resulted  in  the  capture  of  455,250 
pounds  of  fish,  valued  at  $8,759,  and  1,019  terrapin,  worth  $1,280.  The  quantities  of 
the  different  fishes  were  as  follows : 


Products  of  the  fyke-net  fishery  of  Connecticut, 


Species , 


Flounders  . . 
Frostfish  . .  - 
Menhaden . . 
Striped  bass 
Taatog 

Totil.. 


Pounds. 

Value. 

347,400 

26,000 

60,600 

7.350 

8,000 

$6,899 
660 
375 
475 
350 

455,250 

8,759 

THE  l^IDDLE  ATLANTIC  STATES. 

The  Middle  Atlantic  region,  as  here  considered,  includes  the  States  of  New  York, 
New  Jersey,  Pennsylvania,  Delaware,  Maryland,  and  Virginia.  Prom  every  point  of 
view  this  is  the  most  important  fyke-net  section  of  the  country.  More  persons  are 
here  employed  in  fishing  fykes,  more  nets  are  set,  more  products  are  taken,  and  more 
money  accrues  to  the  fishermen  than  in  any  other  region. 

The  statistics  of  this  fishery  in  1891,  specified  by  States,  are  exhibited  in  the 
following  tablp.  It  appears  that  1,517  persons  were  engaged  in  tending  fykes,  that 
21,686  nets,  valued  at  $120,225,  were  used,  and  that  5,056,145  pounds  of  fish  and 
other  products,  valued  at  $159,341,  were  taken.  The  fishermen  and  nets  are  most 
numerous  and  the  value  of  the  fishery  is  greatest  in  Maryland;  the  amount  invested 
in  fykes  and  boats,  the  number  of  boats,  and  the  quantity  of  fish  taken  are  greatest 
in  New  York.     Pennsylvania  and  Delaware  have  the  least  important  fisheries. 

Fyke-net  fishing  of  the  Middle  Atlantic  States. 


States. 


New  York... 
New  Jersey  . 
PeanaylTania 
Delawaro .... 
Maryland.... 
Virginia 

Total... 


Number 
of  fish- 
ennen. 


577 

160 

60 

27 

596 

9S 


1,517 


Fyke  nets. 


Number.     Value. 


6,346 
1.562 
2,534 

567 
10,308 

379 


21,686 


$55,465 

14, 191 

5,264 

1,261 

38,114 

5,930 


120,225 


Boats. 


Number.     Value 


502 

137 

59 

25 

460 

73 


1,256 


$16,002 
4,156 
1,604 
425 
7,171 
1,330 


30,687 


Products. 


Pounds. 


2, 382, 882 

503,684 

146,695 

45,091 

1,552,432 
335,361 


5, 066, 145 


Value. 


$48,899 

25,450 

6,659 

2,591 

62,115 

13,627 


1S«,341 


320 


BULLETIN  C^^THE  UNITED .  STATES  FISH  COMMISSION. 


NEW  YORK. 


In  the  vaiae  of  its  fyke-net  fishery,  New  York  ranks  before  any  other  State,  sur- 
passing Maryland,  the  next  important  State,  by  about  ten  thousand  dollars'  worth  of 
products.  In  the  waters  of  the  State  tributary  to  the  Atlantic  Ocean,  however,  the 
extent  of  the  fishery  is  less  than  in  Maryland. 

The  physical  features  of  this  State  naturally  fall  for  discussion  under  three 
general  heads:  Long  Island,  Staten  Island,  and  the  Hudson  Biver.  Consideration  of 
the  fyke-net  fishery  in  the  Great  Lakes  on  which  the  State  has  a  frontage  will  be 
taken  up  in  the  chapter  on  the  lake  region.  The  extent  of  this  fishery  in  each  of 
these  regions  in  1891  was  as  follows : 


Sections. 


Stolen  Island. 
Lone  Island*. 
Hii£on  Biver . 


Totol 


Fisher- 
men. 


18 

483 

76 


677 


No.  of 
nets. 


215 

4,883 
1,148 


6,240 


Value  of 
catch. 


$1,450 

42,459 

4,990 


48,899 


*  Including  part  of  Westchester  County  bordering  on  Long  Island  Sound. 

The  principal  fishes  taken  in  the  Long  Island  region  are  flounders  and  flatfishes, 
so  called;  these  constitute  two-thirds  of  the  value  of  the  catch  and  are  particularly 
important  in  Suffolk  Gounty.  Other  fish  which  have  some  prominence  are  sque- 
teague,  bluefish,  shad,  butter-fish,  tomcod,  and  menhaden.  This  is  one  of  the  sections 
in  which  terrapins  have  been  taken  in  fykes,  although  the  present  scarcity  of  these 
animals,  as  compared  with  earlier  times,  reduces  the  importance  of  the  fishery  to  a 
minimum,  and  in  the  last  year  for  which  statistics  are  available  it  would  seem  that 
no  terrapin  were  caught  in  this  way.  In  1889,  however,  in  parts  of  Queens  County 
small  numbers  were  taken.  At  Bayville  these  were  caught  by  means  of  fykes  set 
across  a  stream,  and  resting  on  the  bottom.  The  season  began  about  July  20  and  closed 
September  1.  The  ^kes  were  set  well  up  the  stream  and  only  remained  about  forty-eight 
hours,  when  they  were  changed  to  another  stream.  There  were  only  about  one-half 
as  many  terrapin  caught  as  there  were  ten  years  ago.  In  1872,  in  one  night,  four 
fykes  caught  212  terrapin.  After  they  were  caught,  the  practice  was  to  keep  them  in 
a  pen  until  prospects  were  favorable  for  a  good  market.  When  in  confinement  they 
were  fed  on  <^ fiddlers"  up  to  within  10  days  of  the  time  of  marketing  them,  when  they 
were  given  corn  meal.  One  man  with  the  aid  of  a  boy  could  make  $8  per  day  at  this 
fishery.   These  terrapin  brought  from  15  cents  to  $1.25  apiece,  averaging  about  80  cents. 

(>n  the  northern  shore  of  Long  Island  Sound,  in  Westchester  Gounty,  from  thirty 
to  fifty  fykes  have  been  set  annually  during  recent  years.  They  have  an  average 
value  of  $25,  and  catch  mostly  tomcod,  flounders,  striped  bass,  and  tautog  or  blackfish. 
A  fyke  (plate  lxxy,  fig.l)  used  at  New  Bochelle  and  elsewhere  along  this  shore  consists 
of  the  ordinary  5-hooped  bag,  with  two  frinnels  and  two  asymmetrical  wings.  One 
of  the  wings,  made  of  seven  pieces  of  netting  each  9  feet  long,  extends  from  the  shore 
in  the  form  of  a  bow  and  joins  the  side  of  the  first  hoop;  the  other  consists  of  three 
short  sections,  12,  5,  and  4  feet  long,  respectively,  the  longest  arm  extending  from 
the  net  toward  the  shore  and  joining  the  middle  piece,  which  runs  parallel  with  the 
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shore  and  makes  an  acate  angle  with  the  free  end,  which  projects  toward  the  luouth 
of  the  net,  the  whole  forming  a  pocket  from  which  the  fish  are  led  into  the  net. 

A  few  interesting  early  references  to  fyke-net  fishing  on  the  shores  of  Staten 
Island  have  been  met  with.  In  a  paper  on  '^Agriculture  in  Bichmond  County,"  con- 
tained in  the  Kew  York  State  Agricultural  Report  for  1842,  the  following  statement 
occurs  under  the  head  of  '^ spring  and  fall  fike  fishing": 

There  are  also  other  inhabitants  of  the  ocean  frequenting  the  sonthera  shores  of  the  island 
whlcl\  divert  attention  from  farming.  In  the  cool  weather  of  spring  and  aatnmn  small  ftkes  are  set, 
extending  but  a  short  distance  into  the  water,  for  taking  the  smaller  kinds  of  fish  which  run  with 
the  tides  close  along  shore,  and  furnish  a  domestic  supply.  Among  them,  however,  are  sometimes 
fish  of  a  larger  size,  and  such  as  are  taken  with  the  hook  and  line  in  deeper  waters.  In  these  fikes 
are  taken:  Blackfish  (Lahrus  tautoga)^  striped  bass  (Perca  miickilU),  weakfish  (Labrvs  squeteagne)^ 
kingfish  {Sciama.  nebu1o8a)t  tonicod  or  froetfish  (Gadus  tomoodus),  flounder  (Pleuroneotes  planua),  the 
scientific  names  being  from  Mitchill's  New  York  Fishes. 

The  same  paper  has  this  additional  reference  to  fyke  nets: 

On  Staten  Island  the  seine  or  draw  net  is  sometimes  employed  in  taking  shad,  but  the  fike  or 
stationary  hoop  not  is  principally  used  to  capture  them.  Along  the  southern  and  eastern  shore  of  the 
island,  every  person  who  has  a  farm  fronting  on  the  water  where  the  shad  run,  has  his  fike  or  fikes 
prepared  in  due  season,  and  set  at  a  proper  distance  from  the  shore.  The  fike  is  lifted  at  every  low 
tide  and  the  fish  taken  out.  If  the  proprietor  takes  more  than  is  required  for  his  own  consumption, 
the  surplus  is  sent  to  the  New  York  market.  Occasionally,  in  some  situations,  the  fishery  is  more  pro- 
ductive than  the  farm.    But  in  the  memory  of  the  writer  the  run  of  shad  has  very  much  diminished. 

At  the  present  time  the  principal  species  taken  in  this  region  sure  alewives,  catfish, 
eels,  white  pei  ^^:.  shad,  and  striped  bass,  the  mostvaluable  being  ca.tfish, eels',  and  shad. 

In  ten  counties  on  the  Hudson  River  fyke  nets  are  employed  in  greater  or  less 
quantities.  They  are  most  numerous  and  important  in  Albany,  Bensselaer,  Orai^ge, 
and  Rockland  counties.  They  are  mostly  simple  two-hoop,  three-hoop,  and  four-hoop 
nets,  with  short  wings  and  leader,  such  as  are  referred  to  on  page  307.  In  the  lower  part 
of  the  river  they  are  set  in  water  40  to  50  feet  deep,  but  in  the  upper  course  of  the 
stream  they  are  mostly  placed  in  10  to  20  feet  of  water.  The  chief  fishes  taken  are 
catfish,  perch,  striped  bass,  and  suckers. 

From  the  following  tables  the  extent  of  the  fyke-net  fishery  in  each  county  can  be 
seen.  After  Suffolk  County,  which  has  the  most  important  fishery,  the  principal 
counties  are  Kings,  Queens,  and  Westchester,  in  each  of  which  the  value  of  the  prod- 
ucts is  more  than  $2,000. 


Comities. 


AlbaiiT 

Coltiin  Dia . . . 
DatchoM  . . . 

Oreene 

Khigs 

Oranfpe 

Pntnam 

Qneens 

ReosseUer.. 
Ricbmond  .. 
Rockland... 

Saffolk 

Ulster 

Westchester 

Total. 


Kmnber. 


5 
10 

5 

4 
23 

7 

2 
25 

8 

18 

17 

424 

5 
24 


577 


F.  C.  B.  1892 ^21 
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NeU  and  botUs, 


f^^mmwm  it^ 

Fyke  nets. 

Boats. 

- 

uoiintttm. 

Ko. 

Value. 

No. 

Value. 

Alban V 

295 

71 

136 

52 

205 

156 

17 

213 

161 

315 

•  125 

4,430 

72 

08 

$1,565 
495 
840 
290 

1,860 
933 
102 

2,340 
885 

2,160 

1,525 

40,515 

400 

1,565 

5 
10 

6 

4 
26 

8 

2 
26 

5 

25 

30 

324 

5 
26 

$460 

185 

115 

65 

720 

155 

40 

1,235 

05 

500 

1,150 

0,882 

80 

1,330 

rSolnni bia   . .....<............. 

Dntcheaa 

Greene 

Klnim 

Oranire 

Pntnam < 

Oneena 

Kenaac^laer 

"RlRhmmul 

Rockland  , .  r - 

- 

SaflTolk 

Ulster 

Westchester • 

TotAl ..„,,,,-,--..,-,-. 

6,246 

55,466 

502 

16.002 

Products, 

Speclea. 

Albany. 

Columbia. 

Dutchess. 

Greene. 

Kings. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Ponnda. 

Value. 

r!Atfliih 

6,530 

$327 

6,280 

1290 

3,600 

$180 

2,750 

$138 

9,800 
10,857 
10.240 

2.960 
23,360 

4.970 

4,000 

$M0 
570 
280 
110 
1,400 
2«0 
520 

Selfl  ... 

S^onnd 

era  and  flatflah 

Parch,  ■^ 

nrhite 

1,550 

124 

2,850 

232 

1,375 

110 

1,125 

90 

Shad... 

Squetof 
Striped 
SftfiKAn 

ume           - 

IK  UO  ................. 

haaa  ................ 

125 

3,360 

160 

15 
168 

255 

1,618 
320 

31 
89 
16 

65 

1,800 
85 

8 

100 

5 

75 
780 
100 

9 

1            •••••«•••••«•...-• 

38 

other  fi 

jih 

6 

5,818 

1611 

tal 

To 

11,725 

642 

11,323 

667 

6,025 

403 

4,839 

281 

71,495 

3,700 

Speoies. 

Orao 

ge. 

Putnam. 

1. 

Queens. 

Rensselaer. 

Richmond. 

Pounds. 

Value. 

Pounds. 

■  Value. 

Pounds. 

Value. 

Pounds. 

Valtie. 

Pounds. 

Value. 

AIntHv 

ea...... ....... ...... 

6,400 
5,980 
5,330 

$80 
235 
280 

Catflflh 

4,820 

$241 

2,050 

$102 

7.835 

0,143 

57, 240 

$260 
480 

6,000 

$289 

Eela 

TTIniiiidi 

ar»  and  flatflah  ... 

1,431 

Perch  '^ 

vhit« 

1,775 

142 

525 

42 

1,750 


140 

1,980 
7,080 
1,525 

80 
496 
183 

ShAd     . 

Striped 

bass 

95 

1,350 

160 

13 

76 
8 

75 

500 

85 

9 

28 
5 

520 

64 

85 
2.475 

10 

142 

4 

1               ••■•••••••••••*-• 

other  fl 

sh 

5,066 

150 

75 

3,235 

97 

tal 

To 

8,100 

480 

3,235 

186 

70,824 

Z385 

10.385 

685 

81,580 

1,460 

Species. 

• 

Rockland. 

Suffolk. 

Ulster. 

Westchester. 

Total. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Alewiv 

■a  ...... .. ... 

25,920 

28,850 

43,200 

12,150 

6,000 

986,700 

265 

648,000 

$324 

1,134 

648 

243 

820 

24,277 

40 

810 

82,820 
28,350 
48.200 
77.045 
81,430 
1,064,180 
265 

648,000 

20,555 

40,500 

8,100 

32,790 

112,970 
16,305 
1.700 
16,706 
18,125 
48,600 
48,649 
97,200 

$404 

1.134 

648 

8,196 

1,660 

26,488 

40 

810 

1,444 

810 

405 

2,073 

3,480 

2,000 

68 

896 

006 

1,172 

1,1S2 

248 

Blueflsl 

1 

1 

Butter-1 

fish 

Catfish 

3,600 

$180 

4,600 

$221 

2,450 

$1» 

Eela  ... 

Plound( 

nm  and  flaiflah 

10,000 

600 

Kinfffls 

h 

1  An ............. 

1 

Perch  ^ 

irhlte 

1,775 

142 

1.850 

148,        1,060 

84 

Sguti 

40,500 
8,100 

810 
405 

S^AA  hai 

ifl              ....... 

Shad 

1,550 

78 

1 

800 

40 

Sqaetefl 
Striped 
Stnrgeo 
Sncken 
Taatog 

TnmftMl 

kiniA    _              . . 

108,000 
1,650 

3,240 
200 

1 

bass 

1,650 
1,060 
1,875 

196 

42 

110 

85  ;         10 

6,100 
660 
1,900 
8,000 
8,000 
275 

732 

26 

76 

400 

400 

16 

n                                  

1                           ^ . 

1,050  .         68 

10,125 
40,600 
27,360 
97,200 

405 
772 
608 
243 

Other  fi 

,.., 

■h 

750 

45 

150             0 

Refuse 

fish -. 

To 

to] 

12,250 

793 

2,064,210 

34,474 

7,735  ,       456  i      89.225 

2,397  .2.382.882 

48,600 

t 

_ 
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NEW  JEBSET. 

This  State  holds  the  third  place  in  this  region  as  regards  the  extent  of  its  fyke-net 
fishery.  It  has  a  large  variety  of  localities  adapted  to  the  use  of  this  apparatus; 
two  important  rivers,  the  Hudson  and  Delaware,  as  well  as  many  smaller  streams, 
afford  an  abundance  of  anadromous  and  fresh-water  fish,  and  the  numerous  large  and 
small  bays  on  the  coast  yield  salt-water  and  also  anadromous  species  in  great  quanti- 
ties. In  few  other  States  is  a  greater  variety  of  fyke  nets  found  nor  are  more  expen- 
sive forms  in  use.  The  most  elaborate  style  that  has  been  met  with,  shown  in  plate 
Lxxviii,  is  here  employed. 

The  largest  numbers  of  nets  are  used  in  the  Delaware  Biver,but  the  most  expen- 
sive and  efficient  forms  are  fished  in  that  part  of  the  State  within  Sandy  Hook;  only 
a  few  nets  are  operated  on  the  outer  shore,  although  some  of  these  are  of  large  size 
and  catch  considerable  quantities  of  fish. 

In  Hudson  County  and  some  other  parts  of  northern  New  Jersey,  the  principal 
fish  taken  in  fyke  nets  is  the  shad,  in  the  capture  of  which  special  types  of  nets  are 
employed  known  as  shad  fykes;  these  have  already  been  described  and  are  figured  in 
plates  Lxxx,  fig.  1,  lxxxu,  and  lxxxiii.  The  shad  fykes  are  set  doubly  or  singly, 
according  to  the  locality,  conditions  of  the  shore  and  bottom,  and  the  whim  of  the  fish- 
ermen. When  set  singly,  shad  fykes  in  Hudson  .County  are  always  so  placed  that  the 
mouth  of  the  net  faces  the  outgoing  tide;  a  net  so  set  is  called  a  ^^  flood  fyke.''  When 
placed  double,  one  net  faces  the  incoming  tide  and  is  termed  an  <<  ebb  fyke."  The  fishing 
season  is  usually  firom  AjMril  1  to  May  20,  during  which  time  small  quantities  of  white 
perch,  alewives,  and  eels,  in  addition  to  shad,  are  caught.  In  late  years,  a  few 
salmon  {Salmo  8alar)  have  also  been  taken.  The  nets  are  tended  in  sail  and  row  boats, 
and  about  ten  nets  are  set  by  each  man.  These  fykes,  complete  with  leaders,  cost  91 5 
to  $20  each. 

The  shad  fykes  in  that  part  of  Hudson  County  between  Jersey  City  and  Bergen 
Point  took  the  following  quantities  of  shad  in  each  of  the  years  named : 


Year9 


18» 

1800 

1891 

1892 


Ponnda. 

Value. 

184.000 
166,000 
124,000 
130,000 

$5,520 
6,225 
4,900 
6,850 

Evolution  of  the  fyke  net  in  Monmouth  County. — Prior  to  the  spring  of  1870  all  of 
the  fyke  nets  employed  in  the  vicinity  of  Port  Monmouth  were  similar  in  construction 
to  the  style  indicated  in  plate  lxxv,  fig.  2,  that  is,  they  were  provided  with  a  leader  and 
two  wings.  In  the  year  mentioned  improvements  were  inaugurated  by  two  parties  of 
fishermen.  One  company  advocated  and  adopted  a  form  of  double  fyke  net  (plate  lxxx, 
fig.  1),  with  a  common  leader,  a  wing  to  each  net,  and  a  back  piece  of  netting  extend- 
ing between  the  first  hoops,  and  was  opposed  to  the  more  elaborate  type  (plate  LX^Yiii), 
introduced  and  operated  by  Mr.  Martin  C.  Lohsen,  consisting  of  a  leader,  wings,  and 
two  hearts,  like  a  modem  i)ound  net.  A  fair  trial  showed  that  the  latter  form  was  so 
much  more  successful  that  it  gradually  displaced  the  others  and  is  now  the  only  kind 
used  at  Port  Monmouth.    While  the  simpler  fyke  nets  took  only  or  principally  floun- 
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ders,  the  improved  style  catches  shad,  striped  bass,  weakfish,  eels,  and  other  fish  in 
large  quantities.  This  type  of  fyke  net,  designated  a  ^^  pound  fyke,"  has  been  described. 
It  is  set  singly,  in  pairs,  or  in  strings  containing  from  three  to  six  nets,  and  has  a 
value  of  $30.  The  <' pound  fyke  "is  used  at  various  other  places  in  northern  New 
Jersey.  It  is  always  essentially  similar  to  the  Port  Monmouth  type,  the  variations  in 
construction  being  of  minor  importance. 

The  restrictions  which  in  recent  years  have  been  placed  on  fyke  nets  in  the  Dela- 
ware River  have  considerably  reduced  the  visible  or  apparent  extent  of  the  fishery 
and  made  difficult  the  study  of  the  subject  Practically  all  of  the  fishing  is  done  at 
night,  at  the  risk  of  fine,  imprisonment,  and  the  confiscation  of  apparatus.  The  darker 
the  night  and  the  more  stormy  the  weather  the  better  it  suits  the  fishermen. 

The  principal  forms  of  fykes  used  in  the  Delaware  are  the  **  drop  fykes"  or  "brook 
fykes,"  sometimes  locally  called  "pike  nets."  These  are  usually  set  in  shallow  water. 
Sometimes  twenty  to  twenty-five  nets  are  fastened  together,  the  small  end  of  one  net 
being  attached  by  a  line  to  the  bottom  of  the  first  hoop  of  the  next  net.  A  line  with  a 
bnoy  is  fastened  to  the  small  end  of  the  first  net.  Sometimes  the  buoy  line  is  carried 
to  the  shore  and  tied  to  a  twig  in  an  inconspicuous  place  in  order  to  avoid  the  watchful 
eye  of  the  fish  warden,  who  often  sails  directly  over  a  long  string  of  nets  without 
knowing  of  their  presence.  In  some  instances  the  strings  of  nets  are  set  without  buoy 
lines  or  shore  lines;  "  marks"  or  "ranges"  are  then  taken  by  one  man  on  shore  while 
the  other  is  setting  the  nets.  A  long  x)ole  or  boathook  is  then  required  to  haul  up  thC' 
nets.  When  set  singly,  as  the  brook  fykes  often  ai:e,  they  are  placed  as  shown  in 
plates  Lxxii  and  lxxiii,  fig.  1,  that  is,  they  are  kept  in  position  by  means  of  stones. 

The  extent  of  this  fishery  in  1891  was  as  follows,  the  figures  b^ing  shown  by 
counties: 


Countiea. 

No. 

AtUmtio 

1 
58 

2 
21 

4 
53 
21 

Bnrlinffton 

CttDfi  ^»v 

Hudsosc 

Middlesex 

^nwnonth  -- ■- t^---  --,..,,...... 

OOMUl 

Totel 

lao 

NeU  and  hoaU. 


Coanties. 


Atlantio... 
Bttrlinstoii 
Cape  May  . 

Hudson 

MlddloMJ . 
Monmoath. 
Ocean 

Total 


Fyke  neta. 


No, 


12 

1.056 

8 

210 

22 

218 

47 


Value. 


186 

8,755 
150 

3,750 
WO 

4,480 

1,000 


1,5«2  1     14,  m 


Boata. 


No. 


1 
49 

1 
16 

2 
52 

16 


187 


Valoe. 


$25 

080 

50 

1.450 


1.181 
284 


4,166 
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ProduoU. 


Species. 

Atlantic. 

Burlington. 

Cape  May. 

Hudson. 

Pounds. 

Yalue. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

AlewiTet ,».-.-,-,.  ^ 

06.650 
1,000 
2,000 

21,840 

13,856 
3,750 
4.785 

27,675 
6,475 

$483 
140 

loo 

1,707 
070 
188 
670 

2,214 
518 

800 

$12 

Blaok  bam     -   1  - -  -  - 

C^rp 

Cftt&eb 

Eels ' 

3,750 

$250 

1,000 

*124,000 

2,700 

50 

4,060 

135 

ghad 

Strincd  bii«8 

1,000 

70 

HiiAKerfi 

Stoflsh  

.*&..... 

Weakfiah              

...^ 

6.000 
000 

180 
30 

White  neroh 

13,050 

11,680 

2,200 

1,044 
094 
154 

2,450 

40 

ITelloir  nurch 

M iiMwIlAniHfOfi  fltth  , 

Terraoin 

1,000 

180 

Total 

1,000 

80 

204,360 

0.182 

11,350 

530 

130,050 

6,206 



Species. 

MMdli 

Dsex. 

Monmouth. 

Ocean. 

Total. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Alewives 

07,360 

l.UOO 

1,000 

9,000 

2,000 

21,340 

06,255 

85,000 

20,167 

2.100 

1.100 

144,250 

6,500 

14,035 

27,675 

6,475 

6,200 

12,500 

26,000 

11,660 

4,400 

20,000 

1,848 

$405 

140 

50 

150 

160 

1,707 

4.367 

3,487 

53 

105 

3 

5,031 

205 

1.641 

2,214 

518 

184 

515 

1,872 

034 

236 

125 

308 

Blank  baae. 

Blueiish     ' 

1,000 
3,000 

$50 
150 

Bntter*fl«li 

CarD ..-..' 

Catfish 

.......... 

........ 

Eels 

43,150 
20,000 
20,167 
2,100 
1,10» 
4,000 
6,500 
2,650 

2,707 

1,247 

53 

'     105 

3 

240 

265 

274 

4,500 
54,500 

$300 
2,180 

Flounders 

1,500 

160 

Menhsfden 

Soup. 

Sea  Dam. r-- 

Shad 

12,500 

543 

Spots  

Striped  bass 

Sncaers 

2,400 

102 

1,500 

800 

Suaflsh 

Taatoff 

2,000 
6,000 
4,000 

115 
305 
310 

2,800 

00 

Weakflsh 

500 

80 

White  Denh 

6,000 

430 

Tellow  verch 

MiscellaDeoua  tinh 

ICinir  crabs  ...  t  -  - 

500 

25 

300 

20,000 

848 

16 
125 
318 

1,400 

42 

Terrapin 

Total 

17.400 

850 

157, 415 

6,381 

60,200 

3,321 

501,684 

25,550 

PENNSYLVANIA. 

This  State  abuts  on  two  important  rivers  tributary  to  Delaware  and  Chesapeake 
bays,  respectively,  and  on  one  of  the  Oreat  Lakes,  and  fishing  with  fyke  nets  is  or  has 
been  prosecuted  in  each  of  these  three  bodies  of  water.  The  river  fishery  will  be  con- 
sidered in  this  place,  and  the  lake  fishery  in  the  chapter  relating  to  the  Great  Lake 
basin.  Pennsylvania  ranks  fifth  among  the  States  of  this  region  as  regards  the  extent 
of  its  fyke-net  fishery;  although  a  large  number  of  nets  are  used,  they  are  mostly  of 
small  size  and  the  average  catch  per  net  is  low.  The  fishery  in  the  Delaware  River  is 
much  more  important  than  that  in  the  Susquehanna;  more  men  are  employed,  more 
nets  are  operated,  and  more  fish  are  caught.  In  the  Susquehanna,  however,  the  nets 
are  more  costly  and  the  average  yield  is  greater. 

The  principal  kind  of  fyke  used  in  this  State,  in  the  Delaware  Biver,  is  the  drop 
fyke,  which  has  already  been  described.  It  is  particularly  numerous  in  Philadelphia 
County,  where  the  fishery  is  more  important  than  that  in  any  other  county.  The  fykes 
are  usually  set  from  skiffs  carrying  one  or  two  men,  and  are  generally  x)laced,  about 
16  feet  apart,  in  strings.    The  outfit  of  a  boat  is  from  10  to  100  nets.    Almost  the 
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entire  catch  consists  of  catfish,  which  are  sold  dressed  at  8  cents  a  pound.  The  fish 
lose  about  half  their  weight  in  dressing.  The  season  extends  from  May  1  to  October 
20,  during  which  time  the  nets  are  lifted  once,  twice,  three  times,  or  more  frequently 
each  week.  Many  of  the  fishermen  lift  only  once  a  week.  The  average  stock  to  a  net 
in  Philadelphia  Counter  is  about  $1.84.  The  fishery  in  the  vicinity  of  Philadelphia 
owes  its  imx>ortance  to  the  fact  that  the  numerous  vessels  plying  on  the  river  would 
prevent  the  use  of  seines  and  gill  nets. 

In  the  falls  of  the  Delaware  Biver,  below  Lambertville,  N.  J.,  about  a  dozen 
fykes,  each  provided  with  a  pair  of  long  wings  built  of  stones,  were  fished  some  years 
ago  by  four  fishermen  from  New  Hope,  Pa.    Catfish  was  the  principal  species  taken. 

In  the  Susquehanna  Biver  this  fishery  is  much  less  imx)ortant  than  it  was  some 
years  ago.  In  1880, 3,000  fyke  nets  were  reported  to  be  fished  in  summer,  in  the  Sus- 
quehanna Biver  between  Havre  de  Grace  and  Columbia,  for  perch,  rock,  and  catfish, 
but  at  the  present  time,  owing  to  legal  restrictions,  the  number  fished  commercially  is 
less  than  100,  and  the  principal  fish  taken  are  carp,  eels,  and  suckers. 

The  extent  of  the  fyke-net  fishery  of  Pennsylvania  in  1891  is  shown  by  counties 
in  the  following  tables : 

Fishermen, 


Counties. 


Bnokfl 

Delaware  — 
Lanoaiter. ... 
PhilAdel^a. 
York 


Namber. 


23 
3 
7 

24 
3 


Total. 


60 


Net9  and  boats. 


Comities. 


Bnoka 

Delaware — 
Lancastei 
Philadolphim 
York 

Total.. 


Fyk 

enete. 

Boate. 

No. 

Value. 

No. 

Value. 

380 

70 

43 

2,026 

15 

$1,880 

140 

260 

3,444 

00 

25 
3 
7 

21 
8 

1586 

60 

84 

840 

36 

2,534 

6,264 

60          1,004 

Products. 


Speoiea. 

Bucka.               Delaware. 

Lancaster. 

Philadelphia. 

York. 

Total. 

Pounds. 

Value.  Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

AlewiTos 

5,076 

300 

6.026 

3,100 

676 

475 

12,780 

070 

1,625 

2.225 

2,125 

850 

$26   

6,076 

8,800 

82,025 

27.400 

675 

476 

10.450 

070 

1.626 

2,225 

2.125 

850 

$2« 

100 

3,482 

1,386 

68 

25 

078 

06 

06 

186 

122 

44 

Oarp 

24    

2,625 

$131 

875 

$44 

Catflah 

362  1      5, 000 
218         1.000 
68   

$260 
66 

72,000 
10,000 

$2,880 
855 

Eels 

3,225 

104 

1,075 

64 

BlaokbasA 

Shad        

26   

Snnlr  Am              ........ 

811    

6,025 

125 

1,676 

42 

AfrrinMl  ham             .... 

06   

Siinnnli                         .... 

08  1 

WhitA  Derail        

136    

Yellow  perob 

Other  flah 

122  1 

5i 

Total 

r 

35,106 

2,010        6,000 

806 

10.875 

450 

01.000 

3,726 

8,625 

150 

146.606 

6,650 
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DEIiAWABE. 

In  proportion  to  the  extent  of  the  general  fisheries,  the  fyke-net  fishery  of  Dela- 
ware Ib  of  considerable  importance,  although  very  small  as  compared  with  that  of 
adjoining  States.  It  is  carried  on  from  the  Delaware  Bay  and  ocean  sides  of  the 
State  and  also  from  that  part  drained  by  streams  flowing  into  Chesapeake  Bay. 

The  nets  employed  are  generally  of  small  size,  of  the  style  already  designated  as 
drop  fykes;  the  average  value  is  only  a  little  over  $2.  The  fish  taken  in  greatest 
numbers  are  catfish,  white  and  yellow  perch,  and  eels.  The  average  catch  to  a  net  is 
only  about  80  pounds,  and  the  averd^ge  stock  Is  only  $4,  many  of  the  nets  being  used 
irregularly  and  for  a  short  period  each  year.  Drop  fykes,  with  a  large  bow-shaped 
mouth,  ai*e  fished  at  some  places  from  September  1  to  June  1,  chiefly  for  catfish,  which 
are  sold  mostly  in  Philadelphia  and  are  usually  dressed  before  shipment. 

A  few  years  ago,  at  Bombay  Hook,  15  fykes,  with  an  entrance  15  feet  wide,  were 
fished  by  two  men  for  snapping  turtles.  The  annual  stock  was  $200,  which  represented 
2,000  pounds  of  turtles.  The  latter  weighed  from  4  to  80  pounds,  having  an  average 
weight  of  12 pounds.  They  were  sold  in  Philadelphia.  In  the  Kanticoke  Biver,  in  Sus- 
sex County,  fykes  12  feet  long,  with  the  first  hoop  6  feet  in  diameter  and  with  3  or  4 
funnels,  are  uSed  for  shad,  herring,  perch,  suckers,  pike,  and  striped  bass. 

In  the  Indian  Eiver,  which  drains  into  the  Atlantic  south  of  Cape  Henlopen,  a 
number  of  fykes  are  used  during  the  colder  months,  when  they  are  lifted  three  times 
a  week.    The  catch  consists  largely  of  perch. 

In  1891  the  fyke-net  fishery  of  Delaware  had  the  following  extent: 


Fishermen. 

Comities. 

Nmnber. 

Kent 

8 

11 

8 

Newcaetle 

SuMez -  

Total 

■ 

27 

NeU  and  boats. 


Coantiee. 


Kent 

Kewcaatle.. 
Sueeex 

Total 


Fyke  sets. 

Boata. 

No. 

Value. 

$250 
800 
202 

'  No. 

Value. 

112 

400 

56 

8 
9 
8 

$120 

225 

80 

se7 

1,261 

25 

425 

Products, 


Species. 


Catiisb 
Eels.... 
Shad... 
Striped 

SaoseTs 

White  perch.. 
Yellow  perch. 
Other  fish 


Total. 


Kent 


Poands. 


6,500 
2,700 


240 

200 

1,700 


11,340 


Valoe. 


$390 
162 


32 

8 

89 


681 


Newcastle. 
Pounds, 


13,700 
3.500 


900 


2,500 


20.fi00 


Value. 


$822 
175 


00 


125 


Sussex. 


Pounds. 


2.000 


1,001 
300 


1,212 


5,000 

2,47 

2.380 


13,151 


Value. 


$100 


61 
45 


310 

123 

59 


Total. 


Pounds. 


22,200 
0.200 
1,001 
1,440 
200 
9,200 
2,470 
2,380 


45,001 


Value. 


$1,312 

337 

61 

167 

8 

524 

123 

59 


2,591 
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MABYLAKD. 

In  the  preceding  general  tables  and  discassion,  the  importance  of  the  fyke  net  in 
this  State  has  been  shown.  While  New  York  has  a  larger  aggregate  catch  on  the 
coast  and  in  Lake  Ontario,  the  extent  of  the  fishery  on  the  Atlantic  seaboard  and 
coast  riverd  is  mnch  less  than  in  Maryland.  This  is  the  fyke-net  State  par  excellence. 
More  nets  are  here  employed,  the  nets  are  more  generally  used  and  distributed,  aud  a 
larger  variety  of  forms  is  met  with  than  in  any  other  State. 

Fykes  are  found  in  fourteen  counties  in  this  State.  They' are  most  extensively 
employed  in  Baltimore,  Cecil,  Dorchester,  Harford,  and  Somerset  counties,  which 
have  over  1,000  nets  each.  The  catch  is  most  valuable  in  Kent  and  Cecil  counties, 
where  products  worth  over  $10,000  are  taken  with  this  apparatus.  The  most  promi- 
nent species  taken  are  catfish,  eels,  white  perch,  yellow  perch,  pike,  and  striped  bass, 
but  a  number  of  others  have  considerable  importance. 

The  full  extent  of  this  fishery  in  1891  is  shown  in  the  following  series  of  tables. 
The  figures  for  the  individual  counties  are  shown  separately. 


CountieB. 

Anne  Arundel. 

Baltimore 

Caroline ". 

Cecil .,.^ 

Chu'lee •.'.'. 

Dorchester 

Harford 

Kdftt 

Prince  George 

gneen  Anne 
omerset 

TallMt 

Wicomico 

Worcester 

Total 


Number. 


4 

56 
18 
91 
6 
52 
32 

m 
i 

28 
45 

83 
73 
16 


596 


Nets  and  hoaU, 


Gounties. 


Anne  Amndel 

Baltimore 

Caroline 

CeoU 

.Charlea 

Dorchester 

Harford 

Kent 

Prince  George 

gueen  Anne  . . 
)merset 

Talbot 

Wicomico 

Worcester  — 

Total... 


Fyke  nets. 


No. 


22 

1,781 

239 

2,923 

24 

1,470 

1,140 

211 

16 

74 

1,179 

579 

708 

32 


10»396 


Value. 


$396 
6,118 
2,374 
5,626 

96 
4,163 
4,010 
3,856 

64 
1,435 
3,525 
2,888 
3.467 
111 


iioato. 


38,114 


No. 


8 

48 
15 
61 

3 
37 
31 
66 

2 
21 
34 
69 
61 

9 


460 


Value. 


IflO 
648 
225 
915 

75 

666 

620 

1,122 

50 
836 
680 
966 
733 

71 


7,171 
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Frodnots. 


Spedee. 


AlewiveB 

Catfish 

£el8 

Pike 

ShAd 

Striped  bass.. 

Suckers 

White  perch  . 
Yellow  perch. 
Other  fish  .... 
TeiTiipiiis  — 


Total 


Anne  Arundel. 


Pounds.    Value. 


12,600 
3,870 


286 


3,326 
2,900 


26,681 


150 
116 


20 
'880 


100 
84 


750 


Baltimore. 


Pounds. 


35,860 

0,040 

27,875 


1,520 


37,243 

58,350 

8,500 


178,888 


Value. 


$1,669 

452 

1,057 


128 


2,039 

1,627 

265 


7.837 


Caroline. 


Pounds. 


9,200 
5,500 
0,625 
3,200 
1,313 
4,643 
4,600 
1,600 
4,750 
1,760 


43,091 


Value. 


$88 

120 

266 

102 

47 

325 

138 

90 

90 

52 


1,407 


Cedl. 


Pounds. 


45,800 

61,125 

66,600 

21,228 

4,361 

3,525 

7,400 

35,100 

40,335 

10,850 


30«,824 


Value. 


$829 

2,445 

3,280 

1,480 

140 

282 

222 

1,925 

1,480 

310 


11,908 


Charles. 


Pounds. 


1,020 

800 

1,500 


1,080 

360 

1,440 


240 


5,940 


Value. 


$41 

24 

180 


43 
54 

115 


60 


507 


Specfts. 


Alewives 

Catfish 

Eels 

Pike 

Shad 

Spots  and  croakers. 

Striped  bass 

Snckeirs 

White  perch 

Yellow  perch 

Other  fish 

Terrapins 


Total 


Species. 


Alewives 

Catfish 

Eels 

Pike 

Shad 

Spots  and  croakers. 

Squeteaffiie 

Striped  oass 

SncKera  

White  peroh 

Yellow  perch 

Other  fish 

Terrapins 


Dorchester. 


Pounds.    Value. 


23,400 
7,430 

20,700 
5,400 
3,220 


3,995 
9,433 
1,800 
6,430 
5,020 


$117 

260 

1,188 

224 

120 


280 
258 
90 
225 
150 


95,828  I    2,912 


Harford. 


Pounds.    Value. 


48,000 
28.600 
11,286 


3,560 

5,667 

14,909 

14.625 

9,135 


135,782 


$1,800 

1,480 

790 


820 
170 
820 
585 
274 


6.189 


Kent. 


Pounds.    Value. 


79,100 

40,260 

1.100 

23,300 

6.041 

1,550 

3,500 

2,500 

27.000 

66,650 

10,150 


261.161 


$760 

1,208 

35 

1,814 

245 

77 

210 

75 

1,660 

3,568 

413 


10,055 


Prince  George. 


Pounds.    Value. 


680 

200 

1,000 


720 
240 
960 


160 


3,960 


$27 

16 

120 


29 
36 

77 


84 


339 


Queen  Anne. 


Pounds. 


6,600 
27.200 


4,005 


16,890 


22,900 

26,600 

2,550 

6,815 


112,560 


Value. 


$55 
854 


865 


1,520 


1,144 
943 
110 

1,020 


6,0U 


Somerset. 


Talbot. 


Pounds     Value 


17,400 
3,470 

21,500 
2,800 
2,541 
1.500 
2,450 
3,200 
3,200 
1,300 
4,800 
2,400 


Total 66,621 


$87 

173 

860 

168 

87 

70 

98 

160 

94 

62 

144 

72 


2,065 


Pounds. 


14,300 

14,400 

10,200 

1,964 

7,441 


17,500 
8,700 
9,580 
6,182 
2,065 


92,332 


Value. 


$71 
360 
408 
108 
255 


Wicomico. 


Worcester. 


Pounds. 


32,900 

66,110 

38,700 

8.50U 

3,570 


1,050 

260 

383 

185 

62 


8,182 


39,500 
7,600 
4,800 
9,610 
7,684 


213.974 


Value.    Pounds. 


$159 

2,<)50 

1.548 

210 

120 


7,200 
1,400 


2,765 
190 
240 
335 
270 


900 

1,000 

800 


8,487        11,800 


Value. 


$288 
84 


54 
60 
40 


516 


Total. 


Pounds. 


240,200 

314,925 

219,765 

108,744 

28,487 

8,110 

2,450 

101,633 

50,900 

157,632 

254,057 

63,314 

7,215 


1,652,482 


Value. 


$1, 716 

11,723 

9.794 

7,418 

1,023 

147 

98 

7,420 

1,469 

8,577 

9,524 

2,102 

1,104 


62,  lU 


Compared  with  1880,  the  fyke-net  fishery  of  this  State  seems  to  have  greatly 
increased.  In  that  year  only  4,050  fykes,  pots,  and  baskets,  valued  at  $6,600,  were 
employed,  no  separate  figures  for  fykes  being  available.  As  has  been  seen,  10,398 
fykes  were  used  in  1891,  having  a  value  of  $38,114. 

While  some  forms  of  nets  and  methods  of  fishing  are  common  to  almost  the  entire 
State,  others  are  more  or  less  peculiar  to  different  sections  or  counties.  In  a  previous 
chapter  descriptions  of  some  of  the  fykes  used  have  been  given,  and  illustrations  of  a 
number  of  forms  are  presented.  Some  further  references  to  the  types  of  nets  employed 
in  this  State  and  to  the  fishery  in  some  of  the  important  counties  will  be  given. 

In  many  places  in  Caroline,  Dorchester,  Talbot,  and  other  coun^^ies,  the  name 
<^  fyke"  seems  to  be  understood  as  applying  only  to  each  hoop  and  the  netting  and 
fannel  connected  therewith,  and  is  not  generally  used,  tlie  net  being  called  a  <^set  of 
fykes."    The  fyke  proper  is  also  known  as  the  '< pocket"  in  some  localities — ^Talbot 
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County,  for  instance.  When  a  leader  is  used  it  is  commonly  called  <' hedging,''  and 
the  emwmi  wiug%  ace  nsnallf  designated  ''bays,''  or  ''fore  bays,"  in  allusion  to  the 
corresponding  parts  of  a  jKrand  nrt* 

Among  the  simplest  fykes  used  in  Maryland  are  those  called  drop  fykes,  perch 
fykes,  and  eel  fykes.  Drop  fykes  are  named  in  allusion  to  the  practice  of  dropping 
them  &om  the  side  of  a  boat  and  buoying  them  like  a  lobster  XK)t,  instead  of  staking 
them,  as  is  done  with  the  more  elaborate  nets.  Perch  and  eel  fykes  are  sa  called 
because  of  the  principal  fish  taken  in  them. 

Drop  fykes,  such  as  are  used  in  Cecil Oounty,  are  worth  from  $1  to  $2  each;  they 
are  3  feet  across  the  mouth,  have  5  hoops  and  2  funnels,  and  take  yellow  perch' (called 
"  yellow  neds"),  catfish,  pike,  suckers,  eels,  and  a  few  flounders.  Each  net  is  weighted 
with  a  stone,  and  has  a  bridle  which  is  buoyed  by  a  cork ;  it  is  lefb  down  for  a  day  or 
two  and  then  pulled  up  by  the  bridle  to  be  relieved  of  the  fish.  The  season  extends 
<from  February  1  to  May  30  and  from  September  16  to  December  15. 

In  Cecil  County  a  form  of  net  called  a  "perch  fyke"  is  principally  set  for  white 
perch  and  yellow  perch,  but  also  takes  catfish,  pike,  and  eels.  It  is  usually  provided 
with  an  arched  entrance,  instead  of  a  circular  one,  and  has  a  2-foot  opening,  4  or  5 
hoops,  and  2  or  3  funnels;  the  length  of  the  net  is  5  feet.  The  value  is  $1  to  $3. 
In  some  places  they  are  set  only  at  intervals  during  the  year,  but  in  others  they  are 
fished  the  year  round,  being  left  under  the  ice  in  winter  and  tended  through  holes  ctit 
in  the  ice.  They  are  often  set  in  strings  containing  25  or  30  nets  at  intervals  of  25 
feet;  each  net  is  kept  in  position  by  a  stone  weighing  about  3  pounds.  Perch,  fykes 
are  also  known  as  "  gumbo  fykes,"  or  "jumbo  fykes." 

A  form  of  fyke  set  especially  for  eels,  and  called  an  "eel  fyke,"  is  employed  in 
some  numbers  in  Cecil  County.  Catfish  constitute  a  prominent  part  of  the  catch,  for 
which  reason  the  net  is  known  in  places  as  a  "cattie  fyke."  The  net  consists  of  4  or 
5  hoops,  usually  has  2  funnels,  but  sometimes  3,  and  is  2^  to  5  feet  long;  the  mesh  is  2^ 
inches  stretch  measure;  the  material  used  is  No.  9  cotton  twine;  the  entrance,  which, 
is  bowed,  is  12  inches  high  and  18  inches  wide.  The  eel  fyke  is  fished  mostly  in  spring 
and  fall.    It  isbaited  with  suckers  (called  "  mullet")  and  menhaden  (called  "  bugfish  "). 

One  of  the  simplest  fykes  met  with  is  used  in  Dorchester  and  other  counties  on 
the  eastern  shore  of  Chesapeake  Bay.  It  consists  of  three  hoops,  8,  6,  and  4  feet  in 
diameter,  with  a  funnel  extending  from  the  first  and  second  hoops.  The  hoops  are 
about  6  feet  apart,  so  that  the  fyke  proper  is  about  18  feet  long.  It  is  provided  with 
two  wings,  each  irom  30  to  60  feet  long.  Terrapin,  striped  bass,  and  i>erch  are  taken. 
A  similar  net,  observed  on  the  Nanticoke  River,  has  wings  only  18  feet  long  and  is 
there  called  a "  sink  net";  it  is  fished  under  the  ice  in  winter  and  catches  principally 
striped  bass  and  perch.  A  form  of  fyke  (plate  lxxiii,  fig.  2)  made  on  this  prin- 
ciple, but  with  a  funnel  in  each  hoop,  is  used  in  Fishing  Bay,  where  it  is  known  as 
a  "buckdart,"  and  is  set  wholly  for  terrapin.  Such  nets  are  valued  at  $10  to  $25 
each.  They  are  placed  in  a  creek  or  cove  so  that  the  wings  reach  the  shores.  The 
season  begins  April  1  and  ends  June  1,  and  reopens  September  1  and  continues  till 
November  1.  In  1887 13  such  fykes  set  on  Taylor  Islaiid  took  $500  worth  of  terrapin, 
which  sold  for  $20  a  dozen.  Crabs  also  are  caught,  but  are  usually  not  saved.  Con- 
siderable quantities  of  wild  ducks  are  sometimes  secured  and  add  to  the  income  of  the 
fishermen. 

Perhaps  the  most  elaborate  style  of  fyke  net  used  in  this  State  is  shown  in  plate 
Lxxix,  fig.  2.    It  is  employed  in  Dorchester,  Wii^omioo,  and  other  counties  and  in  some 
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places  is  the  prevalent  form.  It  is  asaally  known  as  a  '^  set  of  fykes."  It  consists  of 
two  separate  bags  arranged  with  the  openings  opposite  each  other  and  connected  oh 
one  side  by  netting,  while  from  the  other  side  wings  and  leader  diverge.  Each  bag  is 
18  feet  long  and  has  6  hoops  and  2  funnels,  the  largest  hoop  being  5^  feet  in  diameter, 
the  smallest  4  feet,  the  gradation  between  the  hoops  being  about  3  inches.  The  leader, 
made  of  netting  with  a  3^-inch  mesh,  is  120  feet  long;  ^the  wings  are  about  half  that 
length  or  less.    Striped  bass,  perch,  shad,  herring,  catfish,  eels,  and  pike  are  secured. 

In  Caroline  County  a  fyke  net  made  of  wire  bagging  and  net  wings  was  used  some 
years  ago.    The  nets  in  this  county  are  mostly  the  ^<  set  of  fykes''  just  described. 

The  ^'set  of  fykes"  is  also  used  in  Talbot  .County,  where  the  fykes  proper  are 
called  '^pockets";  they  are  12  to  18  feet  long,  with  a  2^  or  3  inch  mesh;  there  are  5 
hoops,  from  3  to  6  feet  in  diameter,  and  usually  two  funnels;  the  hedgUig  is  50  to  75 
yards  long.  In  the  Wye  Biver  region,  small  single  fykes,  8  feet  long  and  2  feet  in 
diameter,  are  used  for  herring. 

In  Queen  Anne  County  fykes  with  a  leader  and  straight  or  curved  wings  are  the 
commonest  form  in  use.  In  the  Chester  Biver  the  fykes  are  almost  always  set  like 
pound  nets,  with  ^^forebays"  and  '^hedging."  At  Centerville  a  net  with  straight 
wings,  a  leader,  and  5h0ops,  is  called  a  ^^set  of  fykes."  The  catch  in  this  county 
consists  chiefly  of  striped  bass,  yellow  perch,  catfish,  herring,  and  pike;  pike  are  said 
to  very  frequently  escape  after  being  caught. 

The  fykes  set  in  the  Potomac  Biver  are  mostly  similar  to  the  ordinary  winged 
nets  of  the  eastern  shore  of  Maryland,  which  have  already  been  described.  They  are 
set  in  water  4  to  6  feet  deep,  usually  in  creeks,  with  the  mouth  toward  the  incoming 
tide.  They  are  also  sometimes  set  in  strings  across  the  bed  of  a  creek  or  at  the  mouth 
of  an  inlet.  Five  to  8  nets  are  arranged  side  by  side  in  a  straight  row,  with  about  25 
feet  of  netting  between  each  adjoining  pair,  and  with  a  wing  from  60  to  120  feet  long 
extending  from  each  end  net,  forming  an  obtuse  angle  with  the  line  of  nets  and  having 
an  inward  turn  at  the  end.  The  nets  employed  in  this  river  are  set  during  the  fall 
and  winter  and  catch  chiefly  pike,  catfish,  eels,  yellow  perch,  white  perch,  and  suckers; 
terrapin  or  <<  sliders"  are  also  caught  in  small  numbers. 

VIB6INIA. 

The  close  proximity  to  Maryland,  the  similar  topographical  conditions,  and  the 
similarity  of  the  fishes  taken  would  seem  to  insure  to  Virginia  a  fyke-net  fishery  of 
similar  importance  and  extent  to  that  existing  in  the  adjoining  State.  Such,  however, 
is  not  the  case ;  on  the  contrary,  the  number  of  these  nets  found  in  Yinginia  is  only  one- 
thirtieth  that  used  in  Maryland  and  the  catch  is  correspondingly  less.  The  principal 
feature  regarding  the  fykes  of  Virginia  is  their  relatively  high  value  and  large  stock 
as  compared  with  Maryland.  While  the  average  value  of  the  nets  in  the  latter  State 
is  less  than  $4,  in  the  former  it  is  about  $17 ;  and  while  the  average  value  of  the 
catch  in  Maryland  is  only  $6  per  net,  in  Virginia  it  is  nearly  $40. 

Fykes  are  employed  in  14  counties  in  this  State  bordering  on  the  Chesapeake  Bay 
and  the  numerous  tributary  rivers  and  bays.  They  are  most  numerous  and  most  pro- 
ductive in  York  County,  although  Gloucester,  James  City,  and  Northampton  counties 
have  rather  important  fisheries.  The  nets  used  are  in  great  part  similar  to  those  found 
in  Maryland,  and  need  not  again  be  described.  The  prominent  species  taken  are 
squeteague,  striped  bass,  spots,  croakers,  shad,  white  perch,  and  catfish.    \ 
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Reference  has  elsewhere  been  made  to  a  method  followed  in  this  State  of  setting 
simple  fykes  at  each  end  of  a  leader.  Such  an  arrangement  is  found  in  the  James 
and  York  rivers  and  elsewhere.  In  the  lower  James  Biver  fykes  thus  placed  are  fished 
for  striped  bass  in  the  fall.  In  the  York  Biver  they  are  set  from  September  1  to  May  1, 
and  are  taken  up  three  times  a  week.  The  leader  or  hedging  varies  from  10  to  40 
fathoms  in  length  and  is  3  to  8  feet  deep.  The  first  hoop  is  4  to  6  fedt  in  diameter, 
and  the  last  1^  to  3  feet;  the  number  of  hoops  is  3  to  5.  The  value  of  two  such  nets, 
with  the  connecting  leader,  is  $30  to  $50. 

An  unique  style  of  trap,  apparently  peculiar  to  this  State,  is  illustrated  in  plate 
LXXVTi,  fig.  3;  it  consists  in  the  substitution  of  a  fyke  for  the  usual  form  of  entrance 
to  the  pot  of  a  pound  net.  Gapt.  N.  Baynor,  of  Hampton,  Ya.,  in  a  recent  i>er8onal 
communication  to  the  writer  regarding  the  fykes  employed  in  that  part  of  the  Chesa- 
peake, refers  as  follows  to  this  form  of  net: 

lu  addition  to  the  regular  fykes,  some  of  the  fiBhermen  nse  what  they  term  a  fimnel-mouih  poimd; 
that  is  to  say,  a  poond  with  a  square  head,  but  with  the  regular  fyke  funnels  instead  of  the  x>eri>endion- 
lar  [square]  month  usual  to  pounds.  This  style  prevails  in  Back  River.  The  size  is  much  smaller 
than  the  pound  net  for  shad,  etc.  The  fishermen  claim  it  wiU  hold  the  fish  much  better.  The  cost 
of  this  trap,  ''rock''  size,  is  from  $30  to  $50. 

The  three  tables  which  follow  indicate  the  extent  to  which  the  various  counties 
were  interested  in  the  fyke-net  fishery  in  1891 : 

Fishermen, 


CoantieB. 


AcooniAc 

EUzAbetbCity.. 

Essex 

Fairfax 

Gloucester 

Isle  of  Wight  .. 

James  City 

King  and  Qneen 

Nansemona 

H^ew  Kent 

Northampton... 
Prince  William. 

Richmond 

York 

Total 


Number. 


2 

2 

3 

8 

11 

14 

21 

3 

6 

8 

8 

2 

8 

9 


96 


Nets  and  boats. 


Counties. 


Aocomao 

Elisabeth  City.. 

Essex 

Fairfax 

Gloucester 

Isle  of  Wight... 

James  City 

King  and  Oueen 

Nansemonu 

New  Kent 

Northampton . . . 
Prince  William. 

Richmond 

York 


Total 


Fyk 

enets. 

BoeU. 

No. 

Value. 

No. 
1 

Value. 

3 

$«o 

$15 

4 

200 

2 

80 

18 

270 

3 

60 

32 

128 

4 

100 

38 

475 

9 

100 

28 

420 

14 

195 

66 

675 

12 

175 

18 

225 

3 

60 

8 

400 

3 

75 

10 

125 

3 

60 

16 

1,280 

7 

280 

8 

32 

1 

25 

6 

90 

3 

26 

'       124 

1,550 

8 

140 

379 

5,930 

73 

1,330 

mim 
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Counties. 


Aooonuic 

Elisabeth  City.. 

Esftex 

Fairfax 

Gloucester 

laleof  Wight.. 

James  City 

King  and  Oueen 

Nansemond 

XewKent 

Prinoe  William. 

Biohmond 

York 


Total 


ProdueU. 


Alewiyes. 


Pounds.    Yalne 


800 


8,500 
4^000 


8,300 


$8 


35 
120 


1«3 


Catfish. 


Ponnds.    Value 


1.500 
1,200 
5,400 
4,500 
5,753 
7,056 


4,423 

300 

8,000 


30,032 


$90 
48 
162 
200 
176 
229 


133 

12 

320 


1,370 


Flounder*. 


Pounds. 


1,500 


200 
i'266' 


Value. 


$30 


8 


10.000 


500 


White  peroh. 


Pounds.    Value 


3,500 
4,500 
3,000 

400 
2,000 
2,000 
8.025 
8,672 

800 
2,040 

100 


$106 

135 

150 

60 

116 

120 

307 

110 

32 

61 

15 


15,900 


748 


30,937  I    1,211 


Yellow  perch. 


Pounds. 


800 
2,060 


620 


2,000 


Value. 


$0 
166 


42 


217 


Counties. 


Accomao 

Elisabeth  City.. 

Essex 

Qlonoester 

Isle  of  Wight.. 

James  City 

King  and  Queen 

Nansemona 

KewKent 

Northampton . . . 
York 


Total 


Shad. 


Pounds. 


1,060 
3,500 


700 


7,700 
24.500 


37,450 


Value. 


127 
90 


36 


330 
700 


1,188 


Spots  and  croakers. 


Pounds. 


5,500 


10,500 
'  '7,995 

'io,'oo6 


10,100 


44,005 


Value. 


$165 

"iih' 


318 
'400' 


480 


1,678 


Squeteague. 


Pounds.        Value. 


6,000 


7,500 

'8,'ioo' 


10,000 


9,450 
38,000 


78, 140 


$150 
'*226' 


327 
400 


283 
1,120 


2,506 


Striped  bass. 


Pounds. 


500 


2,800 
1,650 
8.000 
8,559 
1,836 
6,000 
1,010 
8,100 
8,350 


86,814 


Value. 


$20 


196 
165 
300 
855 
184 
480 
102 
405 
835 


8,042 


Counties. 


Acoomac 

Elisabeth  City 

Essex 

Fairfax 

Gloucester 

Isle  of  Wight. 
James  City  . 
King  and  Qui 
Nansemona.... 

New  Kcmt 

Northampton . . 
Prince  William 

Richmond 

York 


een 


Total 


Suckors. 


Pounds. 


1,000 
8,000 
1,000 
1,600 


1,056 
3,168 


1,760 
"'466' 


12,064 


Value. 


$30 
60 
30 
64 


06 
"53 

ii" 


880 


Other  fish. 


Ponnds. 


700 
2,080 


1,600 


8,600 

520 

4,000 

11,100 


28,500 


Value. 


$21 
287 


45 


172 

50 

200 

883 


1,067 


Terrapin. 


Pounds. 


240 


60 


800 


Value. 


$60 


13 


63 


Total 


Ponnds. 


6,500 
18,000 
11, 350 

7,600 
35,650 
14,500 
39,587 
16,632 
31,500 

9.242 
33,850 

1,900 
12,000 
07.060 


336,861 


Value. 


$185 
510 
630 
625 

1,283 
700 

3,015 
618 

1,468 
349 

1,190 
157 
520 

8,468 


18,627 


THE  SOUTH  ATLANTIC  STATES. 

The  fyke-net  fishery  of  this  region  is  less  important  than  in  any  other  coast 
section,  except  the  Gulf  States  where  no  fykes  are  employed.  This  is  esx>ecially 
striking  in  view  of  the  almost  unlimited  fishing-groxinds  to  which  this  apparatus  is 
adapted.  In  a  recent  report  by  the  writer  on  the  fisheries  of  the  South  Atlantic 
States  attention  was  directed  to  the  almost  complete  absence  of  fyke  nets  (and  pound 
nets)  from  these  States  in  the  following  words : 

A  consideration  of  the  forms  of  apparatus  employed  in  the  food-fish  fisheries  of  the  South  Atlantic 
States  shows  that  the  use  of  seines  and  gill  nets  is  so  much  more  extensive  than  that  of  any  other 
form,  except  in  North  Carolina^  that  all  other  apparatus  is  unimportant  hy  comparison,  and  that  some 
types  which  in  other  regions  constitute  a  very  prominent  means  of  capture  are  entirely  absent  or 
only  sparingly  used  in  the  greater  part  of  the  South  Atlantic  region.    The  pound  net,  for  instance,  is 
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foand  praotioully  only  in  one  State,  and  the  fyke  net  is  employed  only  in  very  small  numbers  and  in 
isolated  localities.  The  possibility  of  intfodncing  new  forms  which  will  develop  Ihe  fishing  resources, 
increase  the  income  of  the  fishermen,^nd  at  the  same  time  mitigate  their  labors,  seems  worthy  of 
serious  attention.  Both  the  pound  and  fyke  nets  are  adapted  to  the  capture  of  almost  every  species 
of  marine,  fresh-water,  and  anadromons  fish  occurring  in  the  region,  and  the  topography  of  the  shores 
is  extremely  favorable  to  their  employment.  Their  inexpensiveness,  as  compared  with  seines,  recom- 
mends them,  and  the  possibility  of  employing  them  in  connection  with  seine,  gill-net,  and  other  fish- 
eries without  special  increase  in  the  working  force  is  an  important  consideration.  (Report  on  the 
Fisheries  of  the  South  Atlantic  States.    Bulletin  U.  S.  Fish  Commission,  xi,  1891.) 

Fyke  nets  are  at  present  found  in  only  two  of  the  Soath  Atlantic  States,  viz, 
North  Carolina  and  G^rgia.  They  are  more  numerous  and  take  larger  quantities  of 
fisli  in  the  former  State,  but  yield  the  greater  money  returns  in  Georgia,  as  shown  in 
the  following  statement  of  the  extent  of  the  fyke-net  fisheries  of  this  section  in  1890: 

Fyke-net  fishery  of  ihe  South  AUantic  States. 


States. 

No.  of 

flsher- 

m«n. 

Fyke  neto. 

Boato. 

ProductB. 

No. 

Value. 

No. 

Valae. 

Ponndn. 

Value. 

$716 
898 

Korth  Carolina 

27 
10 

36 
11 

1384 
285 

4~ 

5 

$60 
70 

24,885 
20,100 

G^eonria 

Total 

37 

• 

47 

860 

9 

130 

45,075 

1,614 

NOBTH  CABOLINA. 

Fykes  are  used  in  this  State  in  only  Dare  and  Sampson  counties,  and  in  these  in 
very  small  numbers.  The  nets  are  of  simple  types  and  have  a  value  of  $5  to  $25.  The 
forms  met  with  have  from  2  to  5  hoops  and  have  wings  and  leaders,  or  only  wings. 

In  Dare  County  the  nets  are  fished  from  Boanoke  Island,  and  the  catch  consists 
chiefly  of  stiiped  bass,  squeteague,  and  mullet.  The  nets  have  an  average  value  of 
$17.  The  fykes  prox)er  are  from  4  to  7  feet  long,  have  5  hoops,  and  usually  have 
leaders  about  50  yards  long.  In  Sampson  County  the  nets  are  set  in  a  branch  of  the 
Cape  Fear  Biver,  and  only  fresh-water  fish  are  caught.  No  boats  are  used,  as  owing 
to  the  shallow  water  the  fishermen  are  able  to  set  and  lift  the  nets  by  wading.  The 
nets  are  cheaper  than  those  used  in  Dare  County,  having  an  average  v^ue  of  only 
$5.    The  yield  is  made  up  of  perch,  suckers,  and  catfish. 

Of  the  27  fyke-net  fishermen  reported  in  this  State  in  1890, 19  were  in  Sampson 
County,  where  19  of  the  36  nets  were  set.  The  fishery,  represented  an  investment  of 
$444,  while  the  catch  was  valued  at  $716.  The  quantities  and  values  of  the  principal 
sx>ecies  taken  were  as  follows: 

Products  of  the  fyke-net  fishery  of  North  Carolina  in  1890,  specified  hy  species  and  counties. 


Species. 


Catfish 

Mullet 

Perch 

Sheepshead . 
Sqneteaffne . 
Striped  oass 

SooKem 

other  flth  .. 


Total 


Dare. 


PonndB.    Valae. 


6,800 


275 
8,700 
1,810 


1,300 
12,88ft 


$38 


11 
74 
79 


41 


Sampaon. 


Pounds. 

Valne. 

8,000 

$80 

5,000 

245 

4,000 

140 

12,000 


475 


Total. 


Potmds.    Valae. 


8,000 
6,300 
6,000 
275 
8,700 
1,310 
4,000 
1,300 

24,886 


$00 
86 

246 
11 
74 
79 

140 
41 

"7I6 
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GEOBOIA. 

Fyke  nets  are  ased  in  this  State  only  in  Chatham  and  Bryan  counties,  in  the 
Savannah  and  Ogeechee  rivers.  Those  in  Chatham  County  are  provided  with  leaders 
and  wings,  and  have  an  average  valae  of  $34.  In  Bryan  County  the  nets  are  smaller, 
with  a  value  of  only  $5.  The  principal  fish  taken  are  alewi  ves,  catfish,  and  striped  bass. 
The  8  nets  used  in  Chatham  County  in  1890  were  valued  at  $270,  were  operated  witli 
4  boats,  and  were  tended  by  8  men;  the  catch  was  16,000  pounds,  which  yielded  the 
fishermen  $743.  In  Bryan  County  the  3  nets  were  worth  $5,  aud  were  fished  in  one 
boat  by  2  men;  4,190  pounds  of  fish  were  taken,  worth  $155.  The  table  shows  the 
extent  to  which  the  several  species  and  the  two  counties  were  represented  in  the 
catch. 

Fyke-nei  catch  of  Georgia  in  1890. 


Species. 

Chatham. 

Bryan. 

Total. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

AlAWiVM ^.. ^.,, 

8.000 
6,000 
8,000 

$340 
183 
240 

8,000 
7,515 
8,000 
1,875 

8840 

251 

240 

87 

Catfltth .         , . . , . . 

2,515 

888 

striped  bass 

Other  fish 

1,875 

87 

Total .• 

18,000 

743 

4,100 

156 

20,190 

896 

THE  PACIFIC  STATES. 

Fyke  nets  are  uncommon  on  the  Pacific  coast.  They  are  not  used  in  the  fisheries 
of  Washington  and  Oregon,  and  in  California  are  restricted  to  two  rivers  emptying 
into  San  Francisco  Bay.  The  scarcity  of  these  nets  in  the  Pacific  States  may  be 
explained  by  the  facts,  (1)  that  they  are  less  adapted  to  the  capture  of  salmon, 
sturgeon,  and  other  large  fish,  to  the  pursuit  of  which  the  energies  of  the  fishermen 
have  chiefly  been  directed,  than  are  the  wheels,  seines,  and  gill  nets;  (2)  that  the 
general  demand  for  small  fish  is  as  yet  so  limited  that  no  special  apparatus  or  atten- 
tion has  been  devoted  to  it.  With  the  increase  in  x>opulation  in  the  coastal  regions 
of  the  Pacific  States  fyke  nets  are  likely  to  come  into  extensive  use. 

OALIFOBNIA. 

Fyke  nets  have  been  in  use  in  this  State  for  a  great  many  years.  The  history  of 
their  introduction  is  unknown  to  the  writer,  but  it  would  seem  that  they  must  have 
been  taken  in  very  soon  after,  if  not  coincident  with,  the  advent  of  the  gold-seekers 
in  1849,  for  their  use  is  recorded  as  early  as  1852.  Twenty  years  ago  more  nets  were 
employed,  but  it  is  doubtfal  if  the  fishery  has  ever  been  more  productive  than  at  the 
present  time. 

Fyke  nets  are  fished  only  in  the  San  Joaquin  and  Sacramento  rivers;  in  the  lat- 
ter stream  their  use  dates  at  least  as  £a>r  back  as  1852,  as  has  been  noted,  but  in  the 
former  river  their  advent  has  apparently  been  recent.  All  the  nets  are  operated  by 
fishermen  who  are  engaged  in  taking  fish  by  other  means.  The  nets  are  described 
as  having  4  hoops,  being  provided  with  wings,  and  resembling  the  kind  figured  in  plate 
Lxxm,  fig.  2;  their  value  is  about  $20  each.    Of  the  49  used  in  1892, 24  were  fished  in 


336 


BULLETIN  OF  THE   UNITED   STATES  FISH   COMMISSION. 


the  Sau  Joaquin  Biver  at  or  near  Jersey  Landing,  in  Gontra  Costa  County,  and  at 
Black  Diamond,  near  its  month,  in  the  same  county ;« the  others  were  set  in  the  Sac- 
ramento River,  in  the  vicinity  of  the  city  of  the  same  name  and  elsewhere  along  the 
course  of  the  stream.  The  San  Joaquin  Biver  fishermen  represent  three  countries — 
Greece,  Italy,  and  the  United  States — although  the  Greeks  and  one  Italian  have 
become  citizens  of  this  country;  in  the  Sacramento  Biver  the  fishermen  are  all  China, 
men.  Sailboats  are  used  to  lift  the  nets  in  the  San  Joaquin  Biver  and  rowboats  in 
the  Sacramento  Biver. 

The  fishes  taken  in  the  fyke  net>s  in  the  Sacramento  and  San  Joaquin  rivers 
represent  a  variety  of  species,  among  which  the  following  may  be  mentioned,  the 
common  names  given  being  those  used  by  the  fishermen:  Carp  (Oyprinus  carpio)^ 
introduced;  catfish  (Ameiurus  nebulosus)^  introduced;  chub  {Mylocheilus  caurinus); 
hardhead  ( f  Mylopharodon  conocephalus) ;  perch  {Archaplites  interruptus  and  Hystero- 
carpus  trasM) ;  split-tail  (Pogonichthys  macrolepidotus).  In  addition  to  the  foregoing,  the 
following  fish  were,  a  number  of  years  ago,  reported  to  be  taken  in  fyke  nets  in  the 
Sacramento  Biver:  Sacramento  pike  {Ptychocheilus  oregonensis  and  P.  harfardi);  in 
recent  years  these  may  have  been  returned  under  the  name  ^^chub,"  which  is  more 
appropriate  than  ^'pike;''  sucker  (Catostamus  occidentdli$)i  ^targeon  (Acipenser  trans- 
montanvs);  herring  (f  Clupea  mirabilis). 

The  yield  of  the  California  fyke  nets  is  relatively  large,  the  average  per  net  being 
much  greater  than  in  most  of  the  other  States.  In  the  San  Joaquin  Biver  the  average 
catch  per  net  is  1,893  pounds,  valued  at  $55;  in  the  Sacramento  it  is  5,824  pounds, 
worth  $150.  It  is  interesting  to  observe  that  at  the  present  time  about  three-fourths 
of  the  output  of  the  State  consist  of  two  introduced  fish,  the  carp  and  the  catfish, 
which  make  up  the  entire  catch  in  the  San  Joaquin.  Twelve  men  engaged  in  this 
fishery  in  Contra  Costa  County  and  20  in  Sacramento  County.  They  used  16  boats, 
valued  at  $1,050,  of  which  6,  worth  $900,  were  used  in  the  former  county.  The  49 
nets  operated  had  a  value  of  $980;  24  of  these,  worth  $480,  were  set  in  Contra  Costa 
County.  The  aggregate  catch  amounted  to  194,647  pounds,  for  which  the  fishermen 
received  $5,116.  The  extent  to  which  the  different  species  are  represented  in  each 
county  is  as  follows: 

Product  of  the  fyke-net  JUhenf  of  California  in  1892^  specified  fry  epeciee  and  counties. 


Species. 


Carp 

Catfish  ... 

Chnb 

Hardhead. 

Perch 

Split-tail.. 


Total 


CoiiU«  Costa. 


Sacramento. 


Pounds. 


19,955 
29,596 


49.551 


Value. 


$509 
745 


1,344 


Pounds. 


22,100 
84,979 

1,054 
17,512 

2,834 
16,557 

146,096 


Value. 


$775 

2,125 

21 

350 

170 

331 

3,772 


Total. 


Pounds. 


42,115 
114,575 

1,054 
17,512 

2.834 
16.557 

194,647 


Value. 


$1,374 

2,870 

21 

350 

170 

331 

5,116 
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The  fyke-net  fishery  during  the  past  few  years  shows  a  small  general  increase 
annaally.  The  prodact  has  advanced  from  146,309  pounds  in  1889  to  194,647  pounds 
in  1892,  this  increase  being  made  up  almost  wholly  of  carp  and  catfish.  The  following 
table  exhibits  the  yearly  fiuctuations  in  the  catch  of  the  different  species  : 

Comparative  table  ehowing  the  fyke-net  catch  of  California  from  1889  to  189£,  indueive. 


Species. 


Carp 

CAtflsh... 

Chub 

Hudhead 

Perch 

Split-Udl.. 


ToUl 


1889. 

1890. 

1891. 

1802. 

Poands. 

Value. 

Poanda.     Value. 

Ponnda. 

Value. 

$1,188 

2,442 

25 

335 

129 

313 

-Pounda. 

Value. 

31,614 
79,937 

1,265 
14,440 

1,941 
17, 112 

$1,049 

2,015 

25 

289 

116 

342 

34,722 
87,744 
906 
16,160 
2,745 
14,560 

$1,158 

2,193 

18 

323 

165 

291 

35,662 
97,899 

1,230 
16,736 

2.149 
15,660 

42,115 
U4,575 

1.054 
17,512 

2,834 
16,557 

$1,374 

2.870 

21 

350 

170 

331 

146.309 

a  ASM 

156.836      4,148 

168,836 

4.427 

194,647 

5,116 

1 

Writing  on  the  fyke-net  fishery  of  the  Sacramento  River  in  1873,*  Mr.  Livingstone 
Stone  makes  the  following  remarks,  which  are  interesting  in  themselves  and  for  the 
opportunity  afforded  for  comparison  with  recent  years :  ' 

The  fyke  nets  have  a  mesh  of  2i  inches.  There  were  in  the  winter  of  1873-73  85  fyke  nets 
on  the  Sacramento  at  Rto  Vista.  They  are  stationary,  of  coarse,  and  are  examined  every  twenty-four 
hoars.  All  the  kinds  of  fish  that  are  foand  in  the  river  are  oanght  in  these  nets.  Mr.  John  D.  IngersoU, 
a  piominent  fyke  fisherman  of  Rio  Vista,  informed  me  that  the  daily  catch  for  20  nets  is  now  about  75 
poands  of  fish.  They  inolnde  chubs,  herring,  perch,  viviparous  perch,  sturgeons,  hardheads,  spUt-tails, 
Sacramento  pike,  suckers,  crabs.  Of  these  the  perch,  pike,  and  sturgeon  are  the  best  food-flshes, 
though  aU  the  species  named  are  sold  in  the  market. 

There  has  been  a  vast  decrease  in  the  returns  of  the  fyke  nets  during  the  last  twenty  years.  In 
1852  and  1853  they  used  to  catch  700  or  800  pounds  a  day  in  one  fyke  net.  An  average  of  250  pounds 
a  day  for  one  net  at  Sacramento  City  was  usuaUy  expected  in  those  times.  The  present  catch  of  75 
pounds  a  day  in  20  nets  certainly  presents  an  alarming  contrast.  The  fyke-net  fishing  is  done 
wholly  by  white  men,  I  believe,  the  Chinese  fishermen  being  ruled  out  by  force  of  public  sentiment. 
The  fyke  nets  are  usuaUy  visited  early  in  the  morning  of  each  day,  and  the  catch  is  sent  down  to 
San  Francisco  by  the  noon  boat.  The  fyke-net  fishing  begins  in  November  and  is  continued  until 
May.  The  best  fishing  is  when  a  rise  in  the  water  drives  the  fish  inshore,  where  the  fyke  nets  are 
placed.  During  the  summer  months  the  water  is  wanner,  the  fish  are  poor,  and  the  fishing  is  dis- 
continued. 

On  the  27th  of  February,  1873, 1  went  the  rounds  of  Mr.  IngersoU's  set  of  fyke  nets  with  him.  We 
visited  20  nets,  but  as  some  of  them  had  not  been  examined  for  over  twenty-four  hours  the  yield 
was  supposed  to  be  equivalent  to  one  day's  fishing  for  30  nets.  The  nets  had  four  hoops  each  and 
14-foot  wings.  We  took  out  about  120  pounds  of  fish  in  all.  Hardheads  were  the  most  numerous, 
and  the  Sacramento  pike  next.  Mr.  IngersoU  said  that  perch  used  to  rank  second  in  abundance  in 
fyke-net  fishing,  the  average  for  30  nets  being  200  or  300  pounds  a  day,  but  the  perch  were  quite 
insignificant  in  numbers  on  this  day.  We  found  in  the  nets  7  smaU  viviparoas  perch  and  2  small 
sturgeon.  I  learned  also  that  mink,  beaver,  and  otters  are  sometimes  caught  in  the  nets.  In  1872 
Mr.  IngersoU  caught  8  minks,  2  beavers,  and  1  otter  in  his  fyke  nets. 

'Report  of  Commissioner  of  Fish  and  Fisheries,  1873-74  and  1874-75,  pp.  383-384. 
F.  C.  B.  1892 ^22 
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In  the  States  bordering  on  the  Qreat  Lakes  the  fyke  net  is  one  of  the  most 
important  means  of  capture,  and,  taking  the  entire  region  into  consideration,  yields 
larger  quantities  of  fish  than  any  other  geographical  section  except  the  Middle  Atlantic 
States.  The  fishery  is  most  extensive  in  Ohio,  the  shores  of  which  State  are  especiaUy 
well  adapted  to  the  use  of  fykes;  the  order  of  importance  of  the  other  States  is  Mich- 
igan, Wisconsin,  and  New  York.  Minnesota,  niinois,  Indiana,  and  Pennsylvania  have 
no  commercial  fisheries  carried  on  with  this  form  of  apparatus.  The  features  of  the 
Great  Lakes  which  render  the  region  well  adapted  to  fyke-  net  fishing  and  have  resulted 
in  the  extensive  fishery  of  this  kind  there  prosecuted  are  an  abundance  of  fish  in  the 
shore  waters  and  the  existence  of  numerous  coves,  bays,  creeks,  etc.,  along  the  borders 
of  the  lakes  especially  suited  to  fyke  nets  because  of  the  shallow  water  and  the  pro- 
tection afforded  from  storms. 

The  extent  of  the  fyke- net  fishery  of  the  Great  Lakes  specified  by  States  is  shown 
in  the  following  tables  relating  to  the  year  1890: 

Fishermen. 


SUtM. 


Michigan  . 
New  York 

Ohio 

WiBConsin 

Toiftl 


Nnmber. 


231 

74 

156 

112 


573 


Nets  and  hoaia. 


Stotea. 


Michigan . 
New  York 

Ohio 

WiBoonain 

Total. 


ProdnoU, 


Fyk 

eneta. 

Boato. 

No. 

Value. 

No. 

Value. 

446 

684 

1,110 

728 

$12,030 

9,822 

68,660 

11.364 

102 
66 

139 
66 

$2,357 

2,818 

14,045 

5,930 

2,968        96,866 

373 

24,550 

Species. 


Hum 

Catflah 

Eels 

Herring '. 

Peroh 

Pike  and  pike  pereh 

Suckers 

Trout 

Whiteflsh 

Other  fish 

Turtles 


Total 


Michigan. 


Poinds.     Value. 


11,233 
43,100 


1,100 
843,096 
170, 240 
367,556 
1,000 
3,400 
164,750 


1, 605, 474 


$049 
1,132 


12 

11,490 

8,563 

7,061 

40 

150 

1,884 


31,271 


New  York. 


Pounds. 


72,353 

400,273 

56,336 


170, 645 
78.770 
76,320 


49,830 


899,527 


Value. 


$1,845 

10,484 

2,177 


3,111 
3,340 
1,056 


548 


22,561 


Ohio. 


Pounds.    Value 


Wisconsin. 


Total. 


Pounds. 


82,085 
346,250 


283,670 
676, 015 


1,006,925 
25,705 


2, 420, 650 


$4,504 
6,920 


2,240 
19,045 


7,150 
514 


40,873 


17,810 


332,550 
418,900 
155,060 
335,410 

14,480 
6,285 

40.750 


1,321.245 


Value. 


$890 


4,434 
8,838 
6,213 
3,887 
605 
315 
1,019 


26,201 


Pounds.    Value 


183,481 

789,628 

56,336 

333,650 

1, 716, 311 

1,075,085 

779,285 

15,480 

9,685 

1,262,255 

25,705 


6,246,896 


$8,188 

18,536 

2,177 

4,446 

25.679 

37,161 

11,994 

645 

465 

10,601 

514 


120,406 


^^^^—      >—    ^^^»^ 
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Owing  to  the  fact  that  both  Michigan  and  Wisconsin  have  a  frontage  on  more  than 
one  of  the  Great  Lakes,  and  that  the  conditions  differ  somewhat  in  each  lake,  a  con- 
sideration of  the  subject  by  lakes  presents  greater  interest  than  the  preceding  arrange- 
ments, and  is,  besides,  the  more  natural  way  in  which  to  discuss  the  matter. 

The  fyke-net  fishery  of  Lake  Erie  is  very  much  more  important  than  that  of  any 
of  the  other  lakes;  173  fishermen  were  here  employed  in  1890,. 1,175  nets  were  used, 
2,507,650  pounds  offish  were  taken,  and  $41,893  resulted  from  the  sale  of  the  fish.  The 
fyke-net  fish^y  of  Lake  Michigan  is  second  in  extent,  with  113  fishermen,  731  netfi,  and 
1,311,045  pounds  of  fish,  worth  $25,558.  Lake  Huron  ranks  third,  and  in  the  year 
named  was  ascertained  to  have  81  fishermen  and  221  nets,  and  to  have  yielded  1,088,- 
751  pounds  of  fish,  valued  at  $23,156.  Following  Lake  Huron  is  Lake  Ontario,  with  74 
fishermen,  684  nets,  and  899,527  pounds  of  fish,  which  sold  for  $22,561.  Lake  St  Glair, 
with  the  two  rivers  connected  with  it,  had  124  fishermen  and  148  nets,  which  yielded 
415,348  x>ounds  of  fish,  for  which  $6,068  was  received.  The  least  important  fishery  of 
this  kind  is  found  in  Lake  Superior,  which  had  only  8  fishermen  and  9  nets,  while  the 
catch  was  only  24,575  pounds,  valued  at  $1,170. 

The  following  series  of  tables  shows,  by  States,  the  extent  of  the  fyke-net  fishery 
of  each  lake: 


LakM. 

Mlobigan. 

New  York. 

Ohio. 

Wiaconain. 

Total. 

SuMirinr 

4 
5 

81 
124 

17 

4 
106 

8 
113 

81 
124 
173 

74 

Michiiran 

Hiimn 

St.  ClAir 

Erie 

156 

Ontario 

74 

Total 

231 

74 

15« 

1    1 

112 

673 

Nets  and  boat$. 


LakM. 


Fyke  nets. 


Michigan. 


No. 


Superior 4 

Michigan 8 

Huron 221 

SLClair l    148 

Erie I      66 

Ontario ' 


Value. 


$80 

285 

6,385 

4,480 

800 


Total I    446 


12,030 


New  York. 


Ohio. 


No. 


684 


Value. 


♦9,822 


9,822 


No. 


1,110 


1,110 


Value. 


663.660 


63,650 


Wiaoonsin. 


Na 


Value. 


5 
723 


1883 
11,031 


728 


11,364 


Total. 


9 
731 
221 
148 
1,175 
684 


2,068 


No.        Value. 


$413 

11,816 

6,385 

4,480 

64,450 

0,822 


96, 866 


I^akea. 


Snperior . 
Michigan 
Huron . . . 
St.  CUdr . 

Erie 

Ontario.. 


Boat*. 


Michigan. 


No. 


3 

3 

62 

24 

10 


Value. 


$250 

70 

1,202 

510 

225 


ToUl 


102 


2,257 


New  York. 


No.    Value. 


66 


$2,318 


2,318 


Ohio. 


No.    Value. 


138 


$14,045 


139     14,045 


Wisconsin. 
No. 


4 
62 


66 


Valne. 


$180 

5,760 


5,930 


ToUl. 


No.     Valne. 


7 
65 
62 
24 
148 
66 


373 


$430 

5,820 

1,202 

510 

14,270 

2.318 


24,660 


Total 
invest- 
ment. 


$843 

17,136 

7,587 

4,090 

78,720 

12,140 


121,416 
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Products, 


LakM. 

Michigan. 

New  York. 

Ohic 

>. 

WisooDsin. 

Total. 

Ponndfl. 

Value. 

$135 

802 

28,156 

6,068 

1,520 

Poundt. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Superior 

Michigan 

TTti  ff*An              - 

3,875 

10,500 

1,088,751 

416,348 

87,000 

20,700 
1,300,545 

$1,085 
25,166 

24,575 
1,811,045 
1,088,761 

415,348 
2,507,660 

899,527 

$1. 170 
25,558 
23,156 
6,068 
41,893 
22,561 

St.  Clair 

KriA 

2,420.660 

$40,873 

OntArio 

800.527 

$22,561 

TotaL 

1,605,474 

31,271 

899,527 

22,561 

2,420,650 

40,3ra 

1,321,245 

26,201 

6,246,806 

120,406 

LAKE  SUPERIOR. 

The  fyke  has  never  attained  any  prominence  as  a  means  of  capture  in  this  lake, 
and  is  now  the  least  important  form  of  apparatus  there  employed.  As  shown  in  a 
previous  table,  only  9  fyke  nets  were  used  in  the  entire  lake  in  1890;  of  these,  5  were 
set  in  Ashland  Oounty,  Wis.,  and  4  in  Houghton  and  Ontonagon  counties,  Mich. 
In  1891  the  number  of  nets  employed  in  Wisconsin  was  increased  to  II,  valued  at 
$710.  Fykes  have  at  times  been  used  in  other  parts  of  this  lake,  but  their  use  has 
never  been  extensive.  In  1883  some  nets  were  experimentally  used  in  Baraga  Oounty, 
Mich.,  for  herring,  but  they  were  not  effective  and  the  fishery  was  discontinued.  In 
1885  a  few  fykes  were  fished  for  wall-eyed  pike  and  pickerel  in  Keweenaw.  Bay  at  the 
mouth  of  Portage  Biver,  but  appear  to  have  been  abandoned  in  recent  years.  The 
chief  fish  now  caught  in  the  fykes  is  the  pike  perch,  which,  in  1890,  constituted  more 
than  half  the  yield.  Trout  and  whitefish  are  also  taken  in  small  quantities  in  Wis- 
consin.   The  result  of  this  fishery  in  1890  was  as  follows : 

Products  of  the  fykC'Hct  fishery  of  Lake  Superior, 


Soecies. 


Pike  perob 

Trout 

Whitefish. 
Other  fifth 

TeUl 


Pounds. 

Value. 

13,200 
3.500 
4,000 
3.875 

$800 
175 
200 
135 

24,575 

1,170 

LAKE  MICHIGAN. 

The  fyke-net  fishery  of  Lake  Michigan  ranks  next  to  that  of  Lake  Erie  in  impor- 
tance. The  nets  are  set  in  small  numbers  on  the  eastern  side  of  the  lake,  but  their 
use  there  is  very  limited,  and  the  fishery  appears  to  be  decreasing;  on  the  western 
shore  they  constitute  a  prominent  means  of  capture,  being  especially  important  in 
Green  Bay  and  vicinity.  Some  localities  in  which  fykes  were  reported  in  1885  appear 
to  have  given  up  that  method  of  fishing  as  a  commercial  enterprise  in  1890,  while  in 
others  nets  have  been  introduced. 

The  meager  references  to  this  fishery  in  1880  found  in  the  report  on  ^^  The  Fish- 
eries and  Fishery  Industries  of  the  United  States  "  indicate  a  much  less  extensive  use 
of  fyke  nets  than  in  1886  or  1890.  In  1885  there  were  362  fyke  nets,  valued  at  $6,105, 
set  in  the  waters  of  this  lake.  These  were  most  numerous  in  the  Green  Bay  region, 
where  about  five-sixths  of  the  number  mentioned  were  employed.  What  was  written 
regarding  the  fyke  net  in  this  lake  iu  1885  applies  in  great  part  to  the  present  time 
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and  may  be  appropriately  quoted,  both  for  the  information  conveyed  and  the  oppor- 
tunity offered  for  making  comparison  with  present  conditions.  The  ^^  Review  of  the 
Fisheries  of  the  Great  Lakes  "  contains  the  following  references  to  this  lake : 

Fyke  fishing  in  Lake  Michigan  is  confined  largely  to  the  waters  at  the  southern  end  of  Green 
Bay,  in  the  vicinity  of  the  city  of  that  name^  where  they  are  fished  extensively  in  the  shoal  waters 
and  along  the  herders  of  the  marshy  flats.  They  are  used  to  a  small  extent  in  other  localities,  hut 
not  in  sufficient  numhers  to  render  the  fishery  important. 

Sixteen  of  the  twenty-seven  fykes  owned  in  Ooonto  County  belong  at  Pensaukee,  and  the 
remainder,  with  two  exceptions,  at  Little  Suamico.    The  kind  used  has  a  hoop  5  feet  in  diameter 
with  wings  S2  feet  long  and  a  165 -foot  leader.     They  are  set  in  6  to  10  feet  of  water  in  winter  and  in 
still  shoaler  water  in  summer.    They  are  fished  from  the  late  winter  to  the  early  summer  for  perch, 
suckers,  black  bass,  pike,  and  pickerel. 

The  fyke  net  was  first  introduced  into  the  fisheries  of  the  region  between  Suamico  and  Qreen  Bay 
City,  Brown  County,  Wis.,  about  twenty  years  ago,  although  prior  to  1880  it  was  a  rare  occurrence 
for  anyone  to  make  a  business  of  fishing  with  such  apparatus.  Scores  of  them  are  now  in  use, 
belon^ng  usually  to  the  gill-net  or  seine  fisherman,  though  in  some  cases  their  owners  are  persons 
who  do  no  other  fishing.    OccasionaUy  single  fykes  are  fished  for  pleasure  or  home  supply. 

Those  now  used  are  from  4  to  6  feet  in  diameter  at  the  mouth  and  have  two  funnels.  The  hearts 
contain  24  to  30  feet  of  netting  each,  and  the  leaders  are  200  feet  long,  with  a  4-inch  mesh.  Although 
the  cost  of  a  new  one  is  $30  or  $35,  the  average  value  of  those  actually  in  use  can  not  be  placed 
higher  than  $15  or  $20.  A  small  scow,  15  feet  long,  with  a  4-foot  beam,  is  asuaUy  employed  in  setting 
and  lifting  the  nets.  It  is  3  feet  wide  at  the  bow  and  2|  feet  at  the  stem.  It  has  a  centerboard, 
with  a  box  3^  feet  long,  nine  knees,  a  bottom  rounding  up  at  stem  and  stem,  and  a  place  to  step  mast 
forward.  It  is  worth  $12  or  $15  when  new.  In  those  cases  in  which  fykes  are  owned  by  pound-net 
fishermen  they  are  fished  from  ordinary  pound  boats.  They  are  set  particularly  in  the  mouth  of  Duck 
Creek,  but  also  in  the  Fox  River  and  the  intervening  sloughs  along  the  bay  shore.  Each  man  fishes 
his  own  nets,  without  needing  anyone  to  assist  him.  If  the  weather  is  bad  he  tends  half  his  nets 
each  day,  but  otherwise  he  lifts  the  whole  number,  usually  about  ten.  The  season  extends  through- 
out the  entire  year,  with  the  exception  of  July  and  part  of  August.  In  winter  t^e  fykes  are  fished 
through  holes  cut  in  the  ice.  All  the  species  common  to  the  region  are  taken.  The  most  successful 
fisherman  obtained  in  1884  nearly  $600  worth  of  fish  in  twelve  fykes. 

Between  Bay  Settlement,  in  Brown  County,  and  Namur,  in  Door  County,  Wis.,  twenty  fyke  nets 
are  fished  throughout  the  year,  on  the  shore  between  Green  Bay  and  Wequiock,  by  four  professional 
fishermen,  each  Of  whom  operates  five  nets.  The  nets  are  about  10^  feet  long,  with  three  or  four 
hoops  from  3  to  8  feet  in  diameter.  The  catch  consisted  of  about  30,000  pounds  of  perch,  pike, 
pickerel,  herring,  and  suckers,  valued  at  $500. 

At  Little  Sturgeon,  in  Door  County,  eight  men,  who  gave  their  principal  attention  to  the  pound- 
net  and  giU-net  fisheries,  fished  eighteen  fyke  nets,  worth  $350,  from  six  weeks  to  two  months  in  the 
spring,  and  occasionaUy  in  the  summer  and  fall.  Most  of  the  nets  are  20  feet  long,  with  hoops  3  to 
3i  feet  in  diameter  and  a  3-inch  mesh,  l^hey  are  set  close  to  the  shore,  the  stakes  being  driven  in  6 
feet  of  water.  The  catch  in  1885  consisted  of  24,900  pounds  of  perch,  whitefish,  suckers,  bass,  catfish, 
and  pike,  valued  at  $630. 

There  were  only  ten  fyke  nets  owned  along  the  shore  of  Door  County  between  Death's  Door  and 
Sturgeon  Bay  in  1885,  six  of  which  were  at  Ephraim  and  four  near  Egg  Harbor.  The  framework  of 
these  nets  is  composed  of  two  or  three  iron  hoops  and  a  rectangular  iron  frame  called  the  door.  This 
is  covered  with  netting,  which  is  extended  to  form  two  long  wings  or  leaders,  one  on  each  side,  and 
there  is  a  tunnel  inside  the  door  through  which  the  fish  are  conducted  into  the  interior.  In  a  speci- 
men from  which  measurements  were  taken  the  dimensions  of  the  door  were  5  by  2  feet  and  the  wings 
were  each  83  feet  long.  There  were  two  hoops  about  4  feet  in  diameter,  and  one  3i  feet,  with  a  wooden 
ring  1  fbot  in  diameter  at  the  inner  end  of  the  tunnel.  The  mesh  was  4^  inches  in  the  wings  and  2^ 
inches  in  the  body  of  the  trap.  The  other  fyke  nets  are  of  different  sizes,  some  smaller  than  the 
above  and  some  much  larger.  The  fishery  is  of  very  little  importance,  and  in  the  summer  and  fall  of 
1885  no  more  than  four  of  the  nets  were  used.  Two  of  the  fyke-net  crews  from  Little  Sturgeon  fish 
during  a  portion  of  the  year  from  Hat  Island,  off  Egg  Harbor.  The  catch  consisted  exclusively  of  baas 
and  perch  and  amounted  to  1,900  pounds,  valued  at  $95. 

Although  formerly  of  considerable  importance  in  Milwaukee  County,  Wis.,  this  fishery  has  of  late 
deteriorated,  chiefly  on  account  of  the  polluted  condition  of  the  water  flowing  from  the  river,  at  the 
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feet.  The  second  fannel  has  an  aperture  of  3  feet  at  one  end,  and  is  closed  at  the  other.  Some  of  the 
fykes  have  wings  12  feet  lonj;  on  each  side  of  the  mouth,  extending  at  an  angle  of  45  degrees.  The 
size  of  mesh  in  the  funnels  is  1^  inches,  and  in  the  leader  and  wings  3  inches.  The  fish  are 
removed  hy  lifting  the  small  end  of  the  second  funnel,  which  is  closed  with  a  puckering  string,  and 
taking  them  out  with  a  dip  net.  In  the  winter  the  nets  are  set  at  some  distance  below  the  surface, 
in  order  that  they  may  not  be  fh>zen  in. 

There  are  7  fyke-net  fishermen,  whose  5  boats  are  worth  $50,  their  43  fykes  $382,  and  their  minor 
apparatus  and  accessories  $30.    The  products  amounted  to  about  85,000  pounds,  worth  $2,400. 

The  fishery  in  Maamee  Bay  was  referred  to  as  follows: 

The  fyke  nets  of  Maumee  Bay  are  much  larger  and  better  than  those  about  Monroe.  They  are 
somewhat  similar  to  the  small  pound  nets  and  are  quite  as  efiective.  Instead  of  wings  they  have  a 
a  leader  and  set  of  hearts.  The  leader  is  30  to  70  fathoms  long,  the  hearts  8  to  14  falhoms  long,  and 
the  bowl  or  pocket  12  to  14  feet  long.  The  mesh  is  4  to  5  inches  in  the  leader,  3  inches  in  the  hearts, 
and  2^  inches  in  the  bowl.  Their  value  ranges  from  $25  to  $50  each.  The  total  number  in  Maamee 
Bay  was  39,  worth  $1,710.  There  is  none  in  the  river  or  along  this  part  of  the  coast.  They  are  fiahed 
in  the  spring  and  fall,  and  occasionally  in  winter. 

It  was  recorded  of  the  fyke-net  fishery  of  Ottawa  County,  Ohio,  that — 

Three  dozen  fyke  nets  are  fished  in  the  mouth  of  Toussaint  Creek  in  winter  by  the  fishermen  of 
that  vicinity.  The  fykes  proper  are  14  feet  long,  the  hearts  27  feet,  and  the  leaders  165  feet.  The 
size  of  mesh  is  3  inches  in  the  leader  and  hearts,  and  2  uiches  in  the  fyke  or  bowl.  In  Portage  River 
40  fyke  nets  are  used  near  the  seining  beaches,  sometimes  in  winter  but  usually  during  the  spring 
and  fall,  by  men  who  give  most  of  their  time  to  other  fisheries. 

The  following  reference  was  made  to  the  important  fishing  region  embracing 
Sandasky  Bay,  the  peninsula,  and  the  Bass  and  other  islands: 

On  the  outer  shores  of  the  peninsula  and  of  Cedar  Point  and  about  the  islands  the  most  abundant 
species  are  whitefish  -and  herring,  but  in  the  bay  these  do  not  occur,  and  the  objects  of  pursuit  are 
principally  perch,  saugers,  bass,  bullheads,  and  other  species  characteristic  of  the  bays  and  river 
mouths.  Pound  nets  are  the  most  popular  form  of  apparatus  in  the  former  section,  where  their 
number  exceeds  300,  though  thousands  of  gill  nets  are  fishing  in  the  vicinity  of  the  islands,  and  eight 
steam  tugs  and  a  large  number  of  sailboats  are  devoted  to  this  branch  of  the  industry. 

All  the  fishing  of  the  bay,  with  the  exception  of  a  little  seining  at  the  western  end,  is  by  means 
of  fykes  and  small  pound  nets,  which  dot  its  shallow  waters  to  the  number  of  nine  or  ten  hundred. 
Several  seines  are  fished  fVom  the  peninsula,  both  on  the  lake  and  the  bay  sides,  and  the  fyke  nets  so 
numerous  in  the  bay  are  also  found  in  considerable  numbers  on  the  lake  shore,  though  not  used  to  any 
extent  upon  the  islands.  On  the  northern  part  of  the  peninsula,  in  the  crotch  between  its  two  arms, 
are  three  marshy  inlets  with  a  total  area  of  several  thousand  acres,  which  for  about  fifteen  years  have 
supported  fyke-net  fisheries  of  some  importance.  At  present  107  nets  are  fished  here  by  eight 
fishermen  from  the  beginning  of  September  to  the  Ist  of  May.  The  catch  consists  principally  of 
bullheads  and  sunfish  in  fall,  of  bass  in  winter,  and  of  grass  pike  in  spiring,  with  a  large  mixture  of 
perch  at  all  seasons.  The  fyke  nets  of  the  island  region  are  mostly  made  of  second-hand  twine.  The 
fyke  proper,  or  pot,  is  20  feet  long,  the  hearts  are  48  feet  long,  and  the  leaders,  from  150  to  300  feet 
long.    The  size  of  the  mesh  is4i  inches  in  the  leader,  4  inches  in  the  hearts,  and  2^  inches  in  the  pot. 

LAKE  ONTABIO. 

In  proportion  to  the  extent  of  its  general  fisheries,  there  is  no  lake  in  which  the 
fyke  net  is  of  greater  imx>ortance  than  in  Lake  Ontario.  An  investigation*  of  the 
fisheries  of  this  lake^  conducted  by  the  writer  in  1891,  disclosed  the  fact  that  the 
products  of  the  entire  industry  in  1890  amounted  to  3,446,448  pounds,  valued  at 
$124,786,  while,  as  has  been  stated,  the  fyke-net  catch  alone  was  899,527  pounds, 
having  a  value  of  $22,561 ;  more  than  a  fourth  of  the  quantity  and  nearly  a  fifth  of  the 
value  of  the  catch  thus  represented  the  output  of  the  fykes. 

*  Report  on  an  Investigation  of  the  Fisheries  of  Lake  Ontario.     Bull.  U.  S.  Fish  Commission,  1S90. 
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The  following  table  gives  the  qaantity  and  value  of  the  prid'eipal  fishes  taken  in 
Lake  Erie  in  1890 : 

Prodaets  of  the  fyke-nei  fithery  of  Lake  Erie. 


Species. 


Black  base 

Catfish 

Perch 

Pike... 

Saneers 

Wafi-eyed  pike. 

Other  fish 

Turtles 


Total 


Michigan. 


Pounds.     Value 


500 

30,000 

20,000 

1,080 

8,000 

1,520 

25,000 


87,000 


$30 
750 
200 

09 
240 

76 
126 


1,620 


Ohio. 
Pounds. 


82,085 

346,250 

283,670 

314, 440 

880,855 

720 

1,006,925 

25,705 


2,420,660 


Value. 


$4,504 

6,020 

2,240 

15,193 

3,816 

36 

7,150 

514 


40,373 


Total. 


Pounds.    I  Value. 


82,585 

376  250 

803,670 

316,420 

868,855 

2,240 

1,031,925 

25,705 


2,507,650 


$4,534 

7,670 

2,440 

15.292 

4,056 

112 

7,275 

514 


41,893 


The  fyke-net  fishery  of  Lake  Erie  is  more  extensive  than  at  any  previous  time. 
While  no  figures  exist  for  making  detailed  compariKons  between  its  present  and  past 
imx>ortance,  some  notes  relating  to  the  years  1880  and  1885  can  be  presented,  and  for 
the  latter  year  the  number  and  value  of  nets  can  be  shown. 

Of  Maumee  Bay  it  was  stated  in  1880  that  <<a  few  fyke  nets  are  in  use  for  catch- 
ing 'panfish/  but  their  products  are  of  no  considerable  extent.'^  On  the  shore  of 
Monroe  County,  in  the  same  year,  there  were  14  fishermen  using  35  fykes.  Only  50 
nets  were  reported  in  the  Sandusky  region.  Between  Locust  Point  and  Ottawa  36 
nets  were  in  use,  and  at  Huron  20  were  noted. 

In  1885,  when  a  comprehensive  investigation  of  the  methods  and  statistics  of  the 
Osheries  of  this  lake  was  made  by  the  IJ.  S.  Commission  of  Fish  and  Fisheries,  the  num- 
ber of  fyke  nets  employed  was  1,06^,  valued  at  $62,148,  distributed  as  follows: 

Fjfhe  neU  employed  in  Lake  Erie  in  188S, 


Sections. 


Monroe  Countj,  Mich 

Maumee  Bay,  Ohio ^ 

Locust  Point  to  Port  Clinton,  Ohio < 

Sandusky  Bay  and  U&e  onUying  idands,  Ohio 

Cuvahosa  County,  Ohio 

Lake  and  Ashtabula  counties,  Ohio 

Erie  County,  Pa 

Total 


No.  of 
nets. 


43 

39 

76 

893 

1 
12 

6 


1,060 


Of  the  1,021  nets  credited  to  Ohio,  893  were  set  in  Sandusky  Bay  and  around  the 
islands  lying  off  that  region.  The  following  notes  on  the  fisheries  of  the  principal 
regions  are  taken  from  the  report*  already  quoted.  Referring  to  Monroe  County, 
Mich.,  which  occupies  the  extreme  western  end  of  the  lake,  it  was  stated  that — 

Between  October  15  and  April  15  a  number  of  fyke  nets  are  fished  for  the  same  species  as  are 
taken  in  the  seines  [bollheadSy  black  bass,  rock  bass,  percb,  pike  perch,  grass  pike,  suckers,  and 
herring].  They  are  located  as  foUows:  Six  in  Huron  River  near  its  month,  16  within  the  month  of 
Swan  Creek,  and  15  in  Plum  Creek  and  Pleasant  Bay.  Each  fyke  consists  of  two  staked  and 
anchored  funnels  of  netting,  each  12  feet  long,  one  opening  into  the  other,  and  a  190-foot  leader.  The 
first  funnel  has  a  mouth  4  feet  in  diameter  and  an  opening  at  the  smaU  end  of  the  diameter  of  1^ 
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mouth  of  which  the  nets  were  set.  In  1885  a  few  small  fykes^  with  4-foot  hoops,  were  fished  ander 
the  ice  by  men  engaged  at  other  times  in  more  profitable  fishing.  In  1866  an  attempt  was  made  to 
employ  a  fyke  net  far  ont  in  the  lake  at  the  end  of  a  gang  of  gill  nets.  The  results  were  unsatisfac- 
tory, owing,  it  is  thought,  to  the  fact  that  the  net  had  no  wings.  There  seems  no  reason  to  doubt 
that  fykes  provided  with  wings  and  properly  weighted  to  maintain  the  hoops  in  a  vertical  position 
could  be  profitably  employed  on  all  the  lakes  in  connection  with  the  offshore  gill-net  fisheries. 

The  fyke-net  fishery  of  this  lake  in  1890  was  carried  on  by  113  men ;  731  nets, 
valued  at  $11,316,  were  set;  65  boats,  worth  95,820,  were  used,  and  products  to  the  value 
of  $25,558  were  obtained.  Brown  County, Wis.,  has  the  most  important  fishery  of  this 
kind  in  the  lake;  in  the  items  of  persons  employed,  number  of  nets  used,  quantity 
and  value  of  cdltch,  it  surpasses  the  combined  interests  of  all  the  remaining  counties. 
The  extent  of  the  fishery,  specified  by  counties,  is  shown  in  the  following  table: 

Fyke-net  fiahenf  of  Lake  Michigan, 


States  and  oouDtiea. 


Mlobigan : 

Manistee . 

Muskegon 
WlBoonsin : 

Brown  .... 

Door 

Marinette 

Oconto... 

Total.... 


No.  of 
fisher- 

Fykes. 

BoaU. 

Products. 

^ 

men. 

No. 

Value. 

No. 

Value. 

Pounds. 

Value. 

3 

2 

1225 

2 

180 

6.200 

1238 

2 

6 

80 

1 

10 

4,800 

KU 

58 

524 

8,060 

31 

3,125 

949.340 

18.430 

31 

96 

1,340 

17 

1,610 

119,500 

2,592 

6 

8 

116 

5 

240 

16,005 

310 

13 

95 

1,515 

0 

575 

215, 700 

3.834 

113 

731 

11,316 

65 

5,820 

1,311,045 

25.558 

The  principal  fish  taken  in  fyke«  in  this  lake  is  the  yellow  perch,  which  consti- 
tutes about  one-third  of  the  yield.  Pike,  pike  perch,  herring,  and  suckers  are  also 
prominent  factors  in  the  catch.  Bass  are  taken  in  considerable  quantities,  tfind  trout 
and  whitefish  are  secured  in  small  numbers  in  suitable  situations.  The  output  of  the 
different  species  is  as  follows: 

Products  of  the  fyke-net  fishery  of  LaJce  Michigan, 


Species. 


Bass 

Herring 

Perch 

Pike  and  pickerel 

Suckers 

Trout 

Whitefish 

Other  flah 


Total 


Michigan. 

Wisconsin. 

Total. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

1,500 
100 
800 
100 

$60 

2 

24 

4 

17,810 
332,560 
418.900 
141,860 
835,410 

10,980 
2.285 

40,750 

1890 
4,434 
8,838 
5.553 
3.887 
430 
115 
1,019 

19.310 
332,650 
419,700 
141,960 
835.410 

11,980 
5.285 

44.750 

$950 
4,436 
8.862 
5,557 
3.887 
470 
235 
1.161 

1,000 
3,000 
4.000 

40 
120 
142 

10,500 

392 

1,300,545 

25.166 

1,311.045 

25,558 

LAKE  HUBON. 

In  this  lake  fyke  nets  are  employed  only  in  Saginaw  Bay  and  Biver,  where  they 
are  an  important  form  of  apparatus.  From  an  early  period  the  fyke  has  been  used  in 
this  locality,  and,  with  the  seine,  it  antedated  the  pound  net  by  a  number  of  years,  the 
latter  net  having  been  introduced  in  1860.  In  1S85,  499  fyke  nets,  valued  at  $22,910, 
were  ascertained  to  be  fished  in  the  bay  and  river,  and  in  1890  the  number  was  221, 
worth  96,385.  The  principal  fishing  now  done  in  the  river  is  carried  on  with  fykes, 
called  ^^  gobblers."    These  ne^  are  also  set  in  some  numbers  in  the  bay  at  the  moutbs 
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of  tne  several  small  rivers  entering  it.  The  nets  are  made  after  the  model  of  the  Lake 
Erie  pound  net,  the  difference  being  that  the  bowl  of  the  pound  is  replaced  by  the 
pot  of  the  fyke.  They  are  mostly  used  by  men  who  also  have  pound  nets.  The  fishing 
season  extends  from  October  15  to  April  15,  during  the  whole  of  which  time  greater 
or  less  quantities  of  the  different  fishes  are  taken;  but  the  largest  catch  of  perch  is 
made  during  the  winter,  while  the  pickerel  and  suckers,  which  are  the  next  important 
species,  occur  in  greatest  abundance  in  the  spring,  about  the  time  when  navigation 
is  resumed.  The  other  species  comprised  in  the  fyke-net  catch  are  black  bass,  catfish, 
and  pike  perch. 

Eighty-one  men  tended  the  fyke  n§ts  used  in  Lake  Huron  in  1890;  62  boats, 
valued  at  $1,202,  were  employed,  and  the  catch  consisted  of  1,088,751  pounds  of  fish, 
valued  at  $23,156,  apportioned  among  the  various  species  as  follows: 

ProduotB  of  the  fyk^-net  fishery  of  Lake  Huron. 


Species, 


Black  basB 

Catfish 

Herring 

Perch 

Pike  and  pickerel 

Saokers 

Whitelish 

Other  fish 

Total 


Pounds. 

Valae. 

7.660 

$765 

5,100 

153 

1,000 

10 

558,446 

8,021 

106,000 

6,380 

367,555 

7,051 

200 

10 

40,800 

816 

1,068.751 

23,156 

•LAKB  ST.  GLAIB. 

This  large,  shallow  dilatation  of  the  St.  Glair  River,  lying  between  Michigan  and 
Canada,  with  its  extensive  grassy  fiats  and  its  great  abundance  of  small  fishes,  to  the 
capture  of  which  the  fyke  net  is  specially  adapted,  has  a  fyke-net  fishery  whose  impor- 
tance is  relatively  great  in  comparison  with  the  size  of  the  lake,  the  extent  of  the  other 
fisheries,  and  the  small  number  of  nets  used.  The  lake  is  no  doubt  capable  of  sustain- 
ing a  much  larger  fishery  of  this  kind,  and  in  future  many  more  of  the  cheap  but 
efficient  fyke  nets  will  probably  be  employed. 

The  fishery  in  1890  was  less  extensive  than  in  1885.  The  table  which  follows  shows 
various  phases  of  its  extent  in  the  first-named  year,  the  figures  being  given  separately 
for  the  two  counties  in  Michigan  in  which  the  fishery  is  carried  on. 


Fyk&'nei  fishery  of  Lake  Si^  Clair. 


Conntiea. 

No.  of 
fisher- 
men. 

Fykea. 

Boats. 

Products. 

Ko. 

Value. 

No. 

Value. 

Pounds. 

Value. 

Maeomb 

St.  Clair 

116 

8 

133 

15 

$4,010 
470 

16 

8 

$350 
160 

360,850 
45,408 

$5,256 
812 

Total 

124 

148 

4.480 

24 

510 

415,348 

6.068 

The  principal  species  taken  are  yellow  perch,  pike,  pike  perch,  and  catfish.  More 
than  half  the  quantity  and  value  of  the  yield  is  made  up  of  perch.  A  small  quantity 
of  black  bass  and  whitefish  is  caught.  Other  minor  species  entering  into  the  produc- 
tion are  suckers  and  sunfish. 
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Produoia  of  the  fyke-net  fishery  of  Lake  St,  ClaU . 


Species. 

Black  basB 

Catfish 

Perch 

Pik   an4  pike  perch 

Whltetfah 

Other  fish 

Total , 


Pounds. 


1.583 

8,000 

263,850 

50,640 

200 

01,075 


415.348 


■X 


Valae. 


$94 

229 

3,245 

1,814 

20 

666 


6,068 


LAKE  EBIE. 

The  general  shoalness  of  this  lake,  especially  in  the  western  part,  makes  the  water 
very  well  iidapted  to  fyke  net  fishing,  and  is  the  cause  of  the  prominence  which  the 
fyke  net  has  attained  as  a  means  of  capture.  The  lake  has  also  an  abnndance  of 
bottom  fishes,  such  as  pike  and  bullheads,  to  the  capture  of  which  the  fyke  is  well 
suited.  At  times  the  fishery  has  been  prosecuted  in  all  the  States  bordering  on  the 
lake,  but  at  present  it  is  confined  to  Michigan  and  Ohio.  In  1885  a  small  fishery  was 
reported  in  Pennsylvania,  and  at  an  earlier  period  fyke  nets  were  used  in  New 
York,  but  their  use  has  never  been  extensive  in  these  States.  Even  in  Michigan  the 
fishery  is  comparatively  unimportant,  and  it  is  only  in  Ohio  that  it  is  conspicuous 
among  the  other  fisheries,  and,  as  already  stated,  is  more  prominent  than  in  any  other 
lake  State. 

The  fyke-net  fishery  of  this  lake  in  1890,  specified  by  States  and  counties,  is  shown 
in  detail  in  the  following  table: 

Fyke-net  fiehery  of  Lake  Erie, 


States  and  coanties. 


Michigan : 

Monroe... 
Ohio: 

Brie 

Lucas  — 

Ottawa  . . . 

Total 


No.  of 
flsher- 
men. 

Fyk( 

Q  nets. 

Boats. 

Products. 

No. 

65 

915 

60 

145 

Value. 

No. 

Value. 

Pouhds. 

Value. 

17 

118 
20 
18 

1800 

58,850 
1,800 
3,000 

10 

117 
12 
10 

1225 

13,570 
825 
150 

87,000 

2, 100, 150 
100,500 
220,000 

$1,520 

32,948 
1,525 
5,900 

173 

1,175 

64,450 

140 

14,270 

2,507,660 

41,893 

The  most  important  fish  taken  in  fyke  nets  in  this  lake  is  the  pike  or  pickerel, 
locally  called  the  grass  pike.  It  finds  congenial  quarters  in  the  shoal,  grassy  bays 
and  shores  in  the  western  part  of  the  lake  and  is  there  taken  in  larger  quantities  than 
in  any  other  lake.  The  next  valuable  products  in  their  order  are  catfish,  saugers, 
black  bass,  and  yellow  perch.  A  large  amount  of  cheap,  miscellaneous  fish,  consisting 
of  suckers,  sheepshead,  rock  bass,  etc.,  is  secured,  but  need  not  be  considered  in  this 
connection.    Turtles  are  also  taken  in  Erie  County,  Ohio. 
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The  following  table  gives  the  qaantity  and  value  of  the  priifcipal  fishes  taken  in 
Lake  Erie  in  1890  : 

ProdmiU  of  the  fyke-^Mi  fishery  of  Lake  Erie. 


Species. 


BUoktMM 

Csiflah 

Perch 

Pike 

Saoffers 

Wau-eyed  pike. 

Other  flah 

Turties 


Total 


Michigan. 


Pounds.     Value 


500 
30,000 

ao.ooo 

1,960 

8,000 

1,520 

25,000 


87,000 


$30 
760 
200 

99 
240 

76 
125 


1,520 


Ohio. 
Pounds. 


82,085 

340,250 

283,070 

314,440 

860,855 

720 

1,006,925 

25,705 


2,420,650 


Value. 


$4,504 

6,920 

2,240 

15,198 

8,816 

36 

7,150 

514 


40,373 


Total. 


Pounds,    i  Value. 


82.585 

376.260 

803,670 

816,420 

868,855 

2,240 

1,081,925 

25,705 


2,507,660 


$4,534 

7,670 

2,440 

15.892 

4.056 

112 

7,275 

514 


41,893 


The  fyke-net  fishery  of  Lake  Erie  is  more  extensive  than  at  any  previous  time. 
While  no  figures  exist  for  making  detailed  comparisons  between  its  present  and  past 
imi)ortauce,  some  notes  relating  to  the  years  1880  and  1885  can  be  presented,  and  for 
the  latter  year  the  number  and  value  of  nets  can  be  shown. 

Of  Maumee  Bay  it  was  stated  in  1880  that  ^'a  few  fyke  nets  are  in  use  for  catch- 
ing ^pantish,'  but  their  products  are  of  no  considerable  extent."  On  the  shore  of 
Monroe  County,  in  the  same  year,  there  were  14  fishermen  using  35  fykes.  Only  50 
nets  were  reported  in  the  Sandusky  region.  Between  Locust  Point  and  Ottawa  36 
nets  were  in  use,  and  at  Huron  20  were  noted. 

In  1885,  when  a  comprehensive  investigation  of  the  methods  and  statistics  of  the 
fisheries  of  this  lake  was  made  by  the  IT.  S.  Commission  of  Fish  and  Fisheries,  the  num- 
ber of  fyke  nets  employed  was  1,06^,  valued  at  $62,148,  distributed  as  follows: 

Fjfke  nets  employed  in  Lake  Erie  in  1886. 


Sections. 


Monroe  County,  Mich 

Maumee  Bay,  Ohio 

Locust  Point  to  Port  Clinton,  Ohio > 

Sandusky  Bay  and  the  outlying  iaiands,  Ohio 

Cuyahoga  County,  Ohio 

Lake  aiM  AshtaDula  counties,  Ohio 

Brie  County,  Pa 

Total 


Ko.of 
nets. 


43 

39 

76 

893 

1 
12 

5 


1,069 


Of  the  1,021  nets  credited  to  Ohio,  893  were  set  in  Sandusky  Bay  and  around  the 
islands  lying  off  that  region.  The  following  notes  on  the  fisheries  of  the  principal 
jegions  are  taken  from  the  rexM>rt*  already  quoted.  Beferring  to  Monroe  County, 
Mich.,  which  occupies  the  extreme  western  end  of  the  lake,  it  was  stated  that — 

Between  October  15  and  April  15  a  number  of  fyke  nets  are  fished  for  the  same  species  as  are 
taken  in  the  seines  [bullheads,  black  bass,  rock  bass,  perch,  pike  perch,  grass  pike,  suckers,  and 
herring].  They  are  located  as  foUows :  Six  in  Huron  River  near  its  mouth,  16  within  the  mouth  of 
Swan  Creek,  and  15  in  Plum  Creek  and  Pleasant  Bay.  Each  fyke  consists  of  two  staked  and 
anchored  ftinnels  of  netting,  each  12  feet  long,  one  opening  into  the  other,  and  a  190-foot  leader.  The 
first  funnel  has  a  mouth  4  feet  in  diameter  and  an  opening  at  the  smaU  end  of  the  diameter  of  1^ 
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feet.  The  second  fonnel  has  an  apertore  of  3  feet  at  one  end,  and  ie  closed  at  the  other.  Some  of  the 
fykes  have  wings  12  feet  long  on  each  side  of  the  mouth,  extending  at  an  angle  of  45  degrees.  Tiie 
size  of  mesh  in  the  funnels  is  li  inches,  and  in  the  leader  and  wings  3  inches.  The  fish  are 
remoTcd  hy  lifting  the  small  end  of  the  seoond  ihnnely  which  is  dosed  with  a  puckering  string,  and 
taking  them  out  with  a  dip  net.  In  the  winter  the  nets  are  set  at  some  distance  below  the  surface^ 
in  order  that  they  may  not  be  firosen  in. 

There  are  7  fyke-net  fishermen,  whose  5  boats  are  worth  $60,  their  43  fykes  $382,  and  their  minor 
apparatus  and  accessories  $30.    The  products  amounted  to  about  85,000  pounds,  worth  $2,400. 

The  fishery  in  Maumee  Bay  was  referred  to  as  follows: 

The  fyke  nets  of  Maumee  Bay  are  much  larger  and  better  than  those  about  Monroe.  They  are 
smnewhat  similar  to  the  small  ponnd  nets  and  are  quite  as  effectire.  Instead  of  wings  they  have  a 
a  leader  and  set  of  hearts.  The  leader  is  30  to  70  fathoms  long,  the  hearts  8  to  14  fathoms  long,  and 
the  bowl  or  pocket  12  to  14  feet  long.  The  mesh  is  4  to  5  inches  in  the  leader,  3  inches  in  the  hearts, 
and  2i  inches  in  the  bowl.  Their  value  ranges  from  $25  to  $60  each.  The  total  number  in  Maomee 
Bay  was  39,  worth  $1,710.  There  is  none  in  the  river  or  along  this  part  of  the  coast^  They  are  fished 
in  the  spring  and  fall,  and  occasionally  in  winter. 

It  was  recorded  of  the  fyke-net  fishery  of  Ottawa  Ck>im1yy  OhiOy  that — 

Three  dozen  fyke  nets  are  fished  in  the  mouth  of  Toussaint  Creek  in  winter  by  the  fishennen  of 
that  vicinity.  The  fykes  proper  are  14  feet  long,  the  hearts  27  feet,  and  the  leaders  165  feet.  The 
size  of  mesh  is  3  inches  in  the  leader  and  hearts,  and  2  inches  in  the  Qrke  or  bowl.  In  Portage  Biver 
40  fyke  nets  are  used  near  the  seining  beaches,  sometimes  in  winter  but  usually  during  the  spring 
and  taXL,  by  men  who  give  most  of  their  time  to  other  fisheries. 

The  following  reference  was  made  to  the  important  fishing  region  embracing 
Sandnsky  Bay,  the  x)enin8nla,  and  the  Bass  and  other  islands: 

On  the  outer  shores  of  the  peninsula  and  of  Cedar  Point  and  about  the  islands  the  most  abundant 
species  are  whiteflsh  ^and  herring,  but  in  the  bay  these  do  not  occur,  and  the  objects  of  pursuit  are 
principally  perch,  saugers,  bass,  bullheads,  and  other  species  characteristic  of  the  bays  and  river 
mouths.  Pound  nets  are  the  most  popular  form  of  apparatus  in  the  former  section,  where  their 
number  exceeds  300,  though  thousands  of  gill  nets  are  fishing  in  the  vicinity  of  the  islands,  and  eight 
steam  tugs  and  a  large  number  of  sailboats  are  devoted  to  this  branch  of  the  industry. 

All  the  fishing  of  the  bay,  with  the  exception  of  a  little  seining  $kt  the  western  end,  is  by  means 
of  fykes  and  small  pound  nets,  which  dot  its  shaUow  waters  to  the  number  of  nine  or  ten  hundred. 
Several  seines  are  fished  from  the  peninsula,  both  on  the  lake  and  the  bay  sides,  and  the  fyke  nets  so 
numerous  in  the  bay  are  also  found  in  considerable  numbers  on  the  lake  shore,  though  not  used  to  any 
extent  upon  the  islands.  On  the  northern  part  of  the  peninsula,  in  the  crotch  between  its  two  arms, 
are  three  marshy  inlets  with  a  total  area  of  several  thousand  acres,  which  for  about  fifteen  years  have 
supported  fyke-net  fisheries  of  some  importance.  At  present  107  nets  are  fished  here  by  eight 
fishermen  from  the  beginning  of  September  to  the  1st  of  May.  The  catch  consists  principaUy  of 
bullheads  and  sunfish  in  fall,  of  bass  in  winter,  and  of  grass  pike  in  sppng,  with  a  large  mixture  of 
perch  at  aU  seasons.  The  fyke  nets  of  the  island  region  are  mostly  made  of  second-hand  twine.  The 
fyke  proper,  or  pot,  is  20  feet  long,  the  hearts  are  48  feet  long,  and  the  leaders,  from  150  to  300  feet 
long.    The  size  of  the  mesh  is 4^  inches  in  the  leader,  4  inches  in  the  hearts,  and  2^  inches  in  the  pot. 

LAKE  ONTABIO. 

In  proportion  to  the  extent  of  its  general  fisheries,  there  is  no  lake  in  which  the 
fyke  net  is  of  greater  importance  than  in  Lake  Ontario.  An  investigation*  of  the 
fisheries  of  this  lake,  conducted  by  the  writer  in  1891,  disclosed  the  fact  that  the 
products  of  the  entire  industry  in  1890  amounted  to  3,446,448  pounds,  valued  at 
$124,786,  while,  as  has  been  stated,  the  fyke-net  catch  alone  was  899,627  pounds, 
having  a  value  of  $22,561;  more  than  a  fourth  of  the  quantity  and  nearly  a  fifth  of  the 
value  of  the  catch  thus  represented  the  output  of  the  fykes. 

'Report  on  an  Investigation  of  the  Fisheries  of  Lake  Ontario.    Ball.  U.  S.  Fish  Commission,  1890. 
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As  compared  with  1880,  the  present  statas  of  the  fyke-net  fishery  of  this  lake  is 
more  important  than  it  was  then;  but  since  1885  there  has  been  a  decrease  in  this 
fishery,  as  in  the  industry  in  general.  An  account*  of  the  fisheries  of  this  lake  in 
1885  stated  that  fyke  nets  had  been  employed  for  some  years  along  various  portions 
of  the  coast  where  the  shore  is  low  and  swampy,  or  in  bays  where  there  are  extensive 
mud  flats,  and  were  fished  chiefly  for  bullheads,  though  small  quantities  of  bass,  yellow 
pike,  eels,  and  perch  were  also  secured.  More  than  a  thousand  were  said  to  be  at  that 
time  fished  with  more  or  less  regularity  in  the  waters  of  the  lake,  most  of  them  being 
owned  by  farmers  living  along  the  shore. 

The  extent  of  the  fyke-net  fishery  decreases  from  east  to  west.  In  Jefferson 
County,  which  occupies  the  eastern  part  of  the  lake,  more  than  two-thirds  of  the  nets 
used  in  the  entire  lake  are  fished;  and  in  Oswego  County,  which  lies  west  of  Jefferson, 
more  than  half  the  remaining  nets  are  employed.  The  number  of  fishermen  and  the 
number  and  value  of  the  fykes  set  in  each  county  in  1890  were  as  follows : 

Fyke-net  fishery  of  Lake  Ontario. 


Gonntiea. 


Jefferson . 
Oswego  . 
C»ynga  -- 
Wayne  .. 
Monroe  .. 

Total 


No.  of 

Pykea. 

Boato. 

flaber- 

men. 

No.        Valae. 

No. 

Value. 

42 

458 

16.850 

87 

$1,682 

18 

140 

2,100 

17 

506 

8 

26 

315 

3 

85 

6 

89 

365 

4 

80 

6 

21 

192 

5 

65 

74 

e84 

9,822 

66 

2,818 

Catfish  enter  most  conspicuously  into  the  catch  and  constitute  nearly  half  the 
quantity  and  value  of  the  yield.  Next  in  point  of  value  are  pike,  yellow  i)erch,  eels, 
and  suckers,  although  the  order  of  importance  based  on  the  quantity  taken  is  perch, 
suckers,  pike,  and  eels.  The  minor  fish  taken  include  sheepshead  and  rock  bass. 
The  fykenet  fishery  of  this  lake  in  1890  resulted  as  follows: 

Products  of  the  fyke-net  fishery  of  Lake  Ontario. 


Species. 


Oatash... 

Bel    

Peroh 

Mke 

Saokers... 
other  flsh. 

Total 


Poonds. 


72,853 
400,273 
56,386 
170,645 
73,770 
76,820 
49,880 


809,527 


Value. 


$1,845 
10,484 
2,177 
3,111 
8,340 
1,056 
548 


22,561 


*£eyiew  of  the  Fisheries  of  the  Great  Lakes. 
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THE  FYKE  NET  IN  OTHER  COUNTRIES. 

Information  is  lacking  on  which  to  base  a  satisfactory  account  of  the  fyke-net 
fisheries  of  other  countries.  While  it  is  known  that  the  fyke  net  constitutes  a  more 
or  less  prominent  type  of  apparatus  in  most  of  the  principal  waters  of  Europe  and 
Asia,  and  doubtless  other  grand  divisions,  it  is  x)ossible  at  this  time  to  do  little  more 
than  describe  a  few  styles  that  have  been  met  with  in  reports,  museums,  and  exposi- 
'tions.  While  some  of  these  are  similar  to  and  identical  with  nets  employed  in  the 
United  States,  others  represent  widely  divergent  forms. 

Aside  from  the  general  interest  which  a  study  of  the  different  types  of  fykes  pos- 
sesses, descriptions  of  the  fykes  of  other  nations  and  illustrations  of  the  forms  x>eculiar 
to  them  may  not  be  without  practical  value  to  our  fishermen. 

Fykes  are  used  only  to  a  limited  extent  in  Canada.  They  are  most  numerous  in 
the  district  of  Montreal,  in  the.  St.  Lawrence  River,  and  in  Lake  Ontario.  They  are 
not  found  on  the  coast.  The  fishery  is  not  very  important  and  is  mostly  carried  on 
by  farmers  whose  lands  abut  on  the  waters  in  which  the  nets  are  set.  The  catch  con- 
sists chiefly  of  sunfish,  perch,  catfish,  and  suckers,  and  other  ^^  soft  fish  "  {poissons  mou). 
Black  bass  are  taken,  but  they  are  said  not  to  remain  in  the  nets  when  caught,  and 
the  yield  is  small.  In  Upper  Canada  the  nan^  ^'  hoop  net "  is  usually  given  to  this 
form  of  apparatus;  in  lower  Canada  it  is  known  as  the  fyke  pet.  Among  the  French 
I)opulation  it  bears  the  same  designation  as  in  France — verveux.  Its  introduction 
into  Canada  can  be  traced  to  the  early  French  colonists. 

The  fishery  regulations  operative  in  Canada  requiring  the  issuance  of  a  license 
for  each  device  employed  and  limiting  the  number  or  quantity  of  apparatus  that  may 
be  set  by  one  person  applies  to  fyke  nets  as  well  as  to  pound  nets,  trap  nets,  and 
other  sedentary  appliances,  so  called.  The  practice  of  setting  fyke  nets  end  to  end, 
as  is  done  in  parts  of  the  United  States,  is  not  permitted  in  Canada.  Not  more  than 
one  net  may  be  set  in  a  line,  and  the  number  that  may  be  used  by  one  person  is  lim- 
ited to  five.    A  license  fee  of  $2  or  93  per  net  is  charged. 

The  most  common  forms  of  fykes  used  in  Canada  have  from  4  to  6  hoops,  are 
usually  provided  with  wings,  and  often  have,  also,  a  leader;  they  do  not  differ  from 
similar  nets  used  in  the  United  States.  One  special  type,  however,  sieems  to  be 
peculiar;  instead  of  opening  into  a  regular  pocket  or  bag,  the  last  funnel  enters  and 
terminates  in  a  large  rectangular  compartment  like  the  bowl  of  a  pound  net  or  the 
crib  of  a  floating  trap.  This  style  of  fyke  is  employed  only  in  the  Bichelieu  River, 
which  drains  Lake  Champlain.* 

The  fyke  net  is  employed  in  a  number  of  minor  fisheries  in  Great  Britain,  where, 
as  has  already  been  stated,  it  is  known  as  the  hoop  net.  It  is  not  a  popular  form  of 
apparatus,  and  shares  with  the  pound  net  and  similar  devices  the  disapprobation  in 
which  such  sedentary  fisheries  are  held  in  the  British  Isles. 

An  English  writer  on  fishing  nets,  referring  to  this  apparatus  at  a  time  when 
machine-made  nets  were  unknown  and  unthought  of,  gives  the  following  curious 
detailed  instructions  for  its  manufacture: 

The  hoop  net  conBists  of  two  parts^  the  body  and  the  valve  or  funnel,  which  are  united  in  the 
manner  hereafter  to  be  described.  Begin  with  the  body  at  its  lower  or  pointed  end  and  work  up  to 
its  mouth  thus:  Net  37  loops  round  on  a  4-inch  spool,  one  row;  take  a  2-inch  spool  and  net  20  rows 


*  For  the  foregoing  information  on  the  fyke  nets  of  Canada  the  writer  is  indebted  to  Dr.  WiUiam 
Wakeham,  of  the  fisheries  department  of  Canada. 
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of  dead  net ;  in  the  next  row  set  in  5  false  meshes  equidistantly ;  then  20  rows  of  dead  net ;  then  a  row 
with  5  false  meshes;  then 20  rows  of  dead  net;  then  5  false  meshes  in  the  next  row ;  then  36  rows  of 
dead  net;  net  the  thirty-Seventh  row  in  doable  twine.  This  done,  cut  off  both  threads,  leaving  ends, 
and  fill  a  needle  with  single  twine,  bat  the  last  row  yea  have  netted  being  in  doable  string,  yon  have 
an  apper  and  a  lower  row ;  to  the  end  proceeding  fi'om  this  lower  row,  where  the  double  thread  was 
cut  off  and  from  which  the  valve  is  to  issae,  tie  the  twine  yoahave  on  the  needle  and  work  as  follows, 
taking  care  to  pick  np  only  the  loops  of  the  lower  row  on  the  needle  as  yoa  go  round :  Net  14  rows  of 
dead  net,  then,  at  equal  distances  in  the  circumference,  make  in  the  fifteenth  row  8  stole  meshes, 
i.  e,,  take  2  loops  up  at  once  8  times  in  that  row;  then  2  rows  of  dead  net;  in  the  next  row  8  stole 
meshes,  and  so  on  as  before  for  3  times  more.  After  you  have  for  the  fiftih  time  put  in  8  stole  meshes, 
net  a  row  of  plain  netting;  then  lay  aside  your  2-inch  spool  and  take  a  12-inoh,  on  which  net  1  row. 
The  ftumel  or  valve  is  now  finished  and  must  be  reflected  inward  to  gain  its  right  position.  You 
now  take  your  needle,  charged  with  single  twine,  and  Join  on  to  that  other  row  which  was  left  before 
and  where  the  funnel  issued  from  the  body  of  the  net.  Net  11  rows  of  dead  netting  on  your  2-inch 
spool ;  in  the  next  row  set  in  5  false  meshes,  at  equal  distances  from  each  other,  and  continue  to  set 
in  5  false  meshes  at  every  fourth  row  for  7  times,  leaving  3  rows  of  dead  netting  between.  After  you 
have  set  in  your  false  meshes  for  the  seventh  time,  make  7  rows  of  dead  netting,  then  one  row  on  a 
4-inch  siNM>l.  This  last  row  is  strung  on  to  a  length  of  wood  about  6  inches  long  and  bent  in  a  bow ;  a 
piece  of  stout  string  keeps  the  two  extremities  bent,  answering  to  the  string  of  an  archer's  bow,  and 
the  last  meshes  of  the  net's  mouth  are  strung  on  to  this  string  as  well  as  on  the  bow.  A  moderate 
weight  is  generally  attached  to  the  bow  at  its  extremities.  Four  hoops  are  placed  round  the  net 
through  the  meshes  of  twenty-first,  forty-second,  sixty-third,  and  one  hundredth  rows  (reckoning 
from  the  pointed  end).  The  hoops  are  made  larger  as  they  proceed  from  the  point  toward  the  mouth, 
and  all  are  made  of  much  slighter  wood  than  the  bow.  The  diameter  of  the  first  or  smallest  hoop  is 
about  1  foot  5  inches;  the  next  about  1  foot  7  inches;  the  third  about  1  foot  10 inches;  and  the  fourth 
about  2  feet.  The  hoops  are  bound  to  the  meshes  by  twine  after  they  have  been  passed,  and  this,  of 
course,  is  done  before  the  ends  of  the  hoops  are  lashed  together.  In  some  hoop  nets  more  than  one 
funnel  is  inserted,  but  many  fisherman  prefer  only  one.* 

In  the  variouB  parts  of  Germany  a  number  of  dififerent  forms  of  the  fykes  are  used, 
and  it  appears  to  be  a  rather  common  means  of  fishing  both  on  the  coast  and  in  the 
interior  waters.  Some  of  the  nets  closely  resemble  kinds  used  in  the  United  States, 
which  in  all  probability  have  been  introduced  by  German  emigrants,  but  most  of  the 
styles  observed  differ  in  some  slight  features  from  types  employed  in  this  country. 

One  common  form  consists  of  8  iron  hoops  and  2  wings  6  feet  in  length ;  the  first 
hoop  is  16  inches  in  diamet<er,  the  last  6  inches,  the  hoops  being  from  10  to  18  inches 
apart.  There  are  3  frinnels,  which  terminate  in  a  square  opening,  from  the  comers 
of  which  lines  pass  to  the  adjacent  hoops  for  the  purpose  of  keeping  the  end  of  the 
funnel  in  proper  position.  The  frmnels  are  peculiar  in  that  they  do  not  originate  from 
the  hoops  but  several  inches  in  advance  of  the  hoops  to  which  they  would  ordinarily 
be  attached.  The  net  described  is  such  as  is  employed  for  eels.  Similar  nets, 
with  4  to  6  hoops  made  of  iron  or  wood,  are  also  used  for  both  eels  and  fish.  One 
style  with  4  hoops,  2  funnels,  and  wings  about  20  feet  in  length,  employed  in  the 
vicinity  of  Memel,  in  East  Prussia,  on  the  Baltic  Sea,  is  known  as  the  neunaugen 
reusCj  in  allusion  to  the  lampreys  {neunaugen)  taken.  Another  tyi)e,  practically  iden- 
tical with  this,  but  set  for  fish,  is  called  Skfischsach 

A  double  fyke,  with  wings  and  leader,  such  as  is  found  in  the  Middle  Atlantic 
States  and  shown  in  plate  lxxx,  fig.  1,  is  also  used  in  parts  of  Prussia ;  each  bag  has 
4  hoops  and  2  funnels,  the  latter  arising  from  the  netting  in  front  of  the  hoops,  as 
already  mentioned. 

A  very  interesting  fyke,  analogous  to  an  eelpot  and  probably  set  for  eels,  is  found 
in  northern  Germany.    It  is  known  as  a  bollreuse  (round  fyke)  and  is  peculiar  in 
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having  3  hoops  of  equal  size  and  an  opening  at  each  end  goarded  by  a  fhnneL 
In  a  model  of  this  net,  which  has  been  seen  by  the  writer  and  on  which  the  figure 
(plate  Lxxxix,  Ag.  2)  is  based,  the  hoops  were  6  inches  in  diameter  and  were  placed  6 
inches  apart  in  the  bag;  the  funnels  were  6  inches  long  and  their  ends  were  kept  in 
position  by  lines  passing  from  one  to  the  other.  The  fhll  diameter  of  the  hoops  is 
probably  from  12  to  24  inches. 

A  study  of  the  fyke  nets  of  fTorway  discloses  the  existence  of  a  number j>f  inter- 
esting forms  operated  in  fresh  and  in  salt  water.  The  numerous  fiords,  coves,  bays, 
and  rivers  and  the  generally  irregular  coast  line  which  characterize  that  country 
would  seem  to  favor  the  extensive  use  of  fyke  nets  and  contribute  to  the  evolution  of 
peculiarities  in  form  and  use  depending  on  the  different  physical  conditions  prevailing 
and  the  various  kinds  of  fishes  taken. 

One  of  the  simplest  and  commonest  types  found  in  fTorway  is  characterized  by 
4  hoops,  2  funnels  proceeding  from  the  first  and  third  hoops,  and  2  straight  wings. 
An  example  of  this  style  with  unusually  large  hoops  has  been  seen  by  the  writer, 
the  first  hoop  being  5^  feet  in  diameter,  and  the  fourth  4  feet  wide;  the  hoops  consisted 
of  rough,  undressed  saplings;  the  length  of  the  net  is  about  20  feet.  The  wings  are 
25  feet  long,  are  supi>orted  by  two  stakes,  and  join  each  other  above  and  below  about 
2  feet  in  front  of  the  first  hoop,  forming  a  kind  of  funnel-shaped  entrance. 

The  setting  of  two  simple  nets  at  the  ends  of  a  common  leader,  which  is  an 
uncommon  practice  in  the  United  States,  appears  to  be  frequent  in  Norway.  One  such 
arrangement  has  the  following  features:  Length  of  nets,  9  feet;  3  iron  hoops,  2^ 
feet  in  diameter;  2  funnels,  from  the  first  and  second  hoops,  terminating  in  a  circular 
orifice  kept  open  by  a  wire  ring;  leader,  50  feet  long,  extending  1  foot  into  the 
first  funnel  of  each  net,  supported  by  flat  corks,  3  inches  long,  placed  at  intervals  of 
6  feet,  weighted  by  earthenware  sinkers  3  inches  long  and  6  feet  apart.  (See  plate 
Lxxxix,  fig.  1.)  Similar  nets  with  5  wooden  hoops  (the  first  2^  feet  in  diameter)  and 
two  fannels  are  also  employed. 

A  single  net  at  the  end  of  a  leader  is  also  fished  in  some  parts  of  this  country. 
One  form  is  8  feet  long  and  has  8  hoops,  the  first  20  inches  in  diameter,  the  hbst  8 
inches;  the  first  and  second  hoops  are  20  inches  apart,  all  others  10  inches;  there  are 
4  funnels,  arising  from  every  alternate  hoop;  the  leader  is  continued  well  into  the  first 
hoop.  Larger  nets  of  this  type,  with  the  first  hoop  3^  feet  wide,  are  also  employed. 
On  either  side  of  the  lower  part  of  the  first  hoop  rather  heavy  lead  weights  are  placed  in 
order  to  keep  the  net  in  an  upright  position.    Such  a  fyke  is  usually  set  in  salt  water. 

A  curious  Norwegian  fyke,  entirely  unlike  any  that  has  been  ascertained  to  exist 
in  any  other  country,  is  illustrated  in  plate  lxxxvii.  The  bag  is  10  feet  long  and  is  sup- 
ported on  7  arches  made  of  stout,  rough  strips  bent  into  the  shape  of  a  semicircle  and 
fastened  to  broad  wooden  erosspieces.  Funnels  extend  from  the  second  and  fourth 
arches.  The  first  arch  is  3^  feet  wide  at  the  base;  the  last  bow  is 6  inches  high  and  8 
inches  wide.  A  small  anchor  keeps  the  end  of  the  net  in  place,  and  a  strong  rope  runs 
the  length  of  the  fyke  along  the  top  and  ends  of  each  bow  to  add  to  the  strength. 
Two  6foot  wings  and  a  10-foot  leader  are  added,  each  supported  at  its  distal  end  by  a 
stake;  they  are  buoyed  by  wooden  blocks  10  inches  long,  about  an  inch  wide,  and 
half  an  inch  thick. 

Another  form  of  net  that  appears  to  be  peculiar  to  the  Scandinavian  peninsula  iS" 
represented  in  plate  Lxxxviii.  The  peculiarity  is  in  the  construction  of  the  bag  and  the 
expansion  of  the  final  apartments.    It  consists  of  7  hoops;  the  first  is  2^  or  3  feet  in 
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diameter,  and  the  others  decrease  in  size  until  the  fourth  is  reached,  which  is  6  or  8 
inches  wide;  the  fifth  is  the  same  size  as  the  fourth  and  is  separated  firom  it  by  2 
inches  of  netting;  the  sixth  and  seventh  hoops  are  about  10  and  12  inches  wide, 
respectively.  There  are  three  funnels,  which  originate  from  the  netting  several  inches 
from  the  first,  second,  and  fifth  hoops,  as  in  the  German  fykes  elsewhere  mentioned. 
The  entire  net  is  about  8  feet  long.  Two  wings  6  feet  long,  supported  by  stakes, 
diverge  from  the  sides  of  the  first  hoop.  The  smaller  end  is  anchored.  In  the  lan- 
guage of  the  ]!^orwegian  fisherman,  this  net  is  designated  ruse  til  saUvcmds  fish  (fyke 
for  salt-water  fish). 

In  the  rivers  tributary  to  the  Baltic  Sea,  the  Gulf  of  Finland,  and  the  Gulf  of 
Bothnia,  in  Finland,  fyke  nets  are  used  in  large  numbers.  They  are  chiefly  set  for 
whitefish  (Goregonus  oxyrhynchus)^  herring  (Clupea  harengus)j  and  salmon  {Salmo 
trutta).  The  principal  fisheries  are  in  the  rivers  at  the  head  of  the  Gulf  of  Bothnia. 
Some  fykes  with  the  first  hoop  2^  or  3  fathoms  in  diameter  are  used  in  the  Baltic  Sea, 
Ladoga  Lake,  and  Yuoksen  Eiver.  A  form  which  ns  most  common  in  the  latter  stream 
has  4  to  7  hoops,  each  provided  with  a  funnel;  they  are  placed  in  sets  of  three  or 
more  on  one  side  of  a  common  leader,  similar  to  the  shad  fyke  used  in  HudsonOounty, 
N.  J.,  with  the  funnels  directed  downstream,  so  as  to  intercept  the  fish  migrat- 
ing upstream.  Another  style  of  net  which  finds  its  prototype  in  the  United  States 
consists  of  two  simple  fykes  set  facing  each  other  at  the  ends  of  a  common  leader; 
wings  are  sometimes  added  to  this  kind  of  net.  It  is  generally  set  for  small  river 
fish.  In  the  Gulf  of  Bothnia  a  net  provided  with  curved  wings  and  a  leader  extend- 
ing to  the  shore  is  in  use;  it  closely  resembles  some  kinds  of  *^ pound"  fykes  in  our 
waters.    Another  kind,  with  straight  wings  and  a  leader,  is  also  in  extensive  use.* 

A  form  of  fyke  which  has  been  ascertained  to  be  used  only  in  Russia  is  repre- 
sented in  plate  Lxxxvi,  fig.  2.  A  model  which  has  been  examined  by  the  writer  and 
on  which  the  plate  is  based  consists  of  a  4-foot  bag  of  netting  distended  by  5  hoops 
of  uniform  size  (2^  feet  in  diameter) ;  the  bag  terminates  at  a  circular  block  perfo- 
rated with  holes  about  half  an  inch  wide,  doubtless  for  the  purpose  of  permitting  the 
escape  of  small  fishes  that  have  been  led  into  the  net.  The  chief  peculiarity  of  this 
fyke  is  in  the  funnels;  these  are  two  in  number,  extend  between  the  first  and  second, 
and  third  and  fourth  hoops,  and  have  rectangular  orifices  supported  on  a  stout  frame- 
work, as  shown  in  the  figure;  the  first  opening  is  2  inches  wide  and  16  inches  high, 
the  second  is  2  inches  wide  and  8  inches  high.  The  net  is  provided  with  a  pair  of 
short,  straight  wings.    It  is  used  in  the  Biver  Don,  and  is  known  as  the  vanda. 

The  best  account  of  the  fyke  nets  of  France  which  has  been  found  is  contained 
in  a  work  published  in  Paris  in  1769-1772.t  This  treatise  has  a  very  complete 
account  of  the  different  forms  of  nets  employed  in  France  and  devotes  considerable 
space  to  the  particular  kind  of  net  under  discussion.  A  large  number  of  illustra- 
tions  is  given,  some  of  which  have  been  reproduced  for  this  paper.  So  far  as  the 
information  at  hand  goes;  the  French  fishermen  seem  to  have  a  greater  variety  of 
fyke  nets  than  exists  in  any  other  country  of  Europe. 

Two  general  types  of  nets,  recognized  in  France  by  different  names,  appear  to 
belong  to  the  general  class  of  fykes:  these  are  the  guideaux  and  verveux  or  verviersj  so 
called.    The  former  are  very  long  cyUndrical-shaiied  bags,  distended  with  one  or 

*  For  these  notes  on  the  fyke  nets  of  Finland  acknowledgments  are  dne  to  Dr.  Oscar  Nordqyist, 
government  inspector  of  fisheries  in  Finland. 

t  Traits  G^^ral  des  Pesches,  et  Histoire  des  Poissons.    Par  M.  Dnhamel  dn  Moncean.    5  vols. 
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more  hoops;  the  simplest  guideaux  seem  to  lack  a  funnel,  and  therefore  not  to  be  tme 
fykes,  the  escape  of  the  fish  being  prevented  by  the  folds  of  the  long,  tapering  sack. 
The  vervmix  differ  from  the  guideaux  in  being  shorter  and  in  always  having  one  or 
more  fdnnels.  As  defined  in  the  work  referred  to,  the  verveux  are  like  the  guideaux^ 
but  <^in  order  to  prevent  the  fish  from  escaping  one  adds  at  the  entrance  and  inside  a 
net  large  in  the  mouth  and  terminating  in  a  point,  called  the  gouleU^  Besides  the 
synonym  verviers  already  given,  a  number  of  other  names  are  applied  to  fykes  in 
different  parts  of  the  country,  among  which  are  loup  (wolf),  renard  (fox),  and  quinque 
port€8jt\ie  latter  designation  being  for  an  arrangement  of  five  fykes  such  as  is,  fig- 
ured in  plate  Lxxxiv,  fig.  4.  Fykes  used  on  parts  of  the  seacoast  are  variously  called 
quetiesy  manohesy  sacsy  and  coiches. 

Of  the  many  kinds  of  fyke  nets  used  in  France  and  the  various  methods  of  setting 
them  it  is  necessary  to  refer  to  only  a  few  that  present  especially  striking  features. 
Some  of  these  are  figured  in  plates  lxxxiv,  lxxxv,  and  lxxxvi,  fig.  1. 

Simple  nets,  with  numerous  hoops  and  without  leader  or  wings,  are  common. 
The  entrance  is  usually  arched.  Some  are  set  singly  and  others  are  placed  close 
together  side  by  side,  so  as  to  more  completely  cover  a  stream  or  section  of  coast. 
Three  nets  of  this  class  are  illustrated.  In  one  the  fish  are  finally  led  into  a  wicker 
compartment  similar  to  that  seen  in  oriental  fishing  devices. 

A  curious  cylindrical  net  formed  on  three  hoops  of  uniform  size  and  having  an 
entrance  at  each  end  consisting  of  a  long  funnel  extending  obliquely  toward  the  top 
of  one  hoop  and  toward  the  bottom  of  the  other  is  figured  in  plate  Lxxxrv,  fig.  2.  Poles 
are  attached  along  four  sides  for  the  purx)0se  of  strengthening  the  net  and  to  afford 
support  to  the  buoy,  weights,  and  ropes  required  in  setting  and  hauling  the  net. 

Methods  of  setting  fyke  nets  with  wings  and  three  ways  of  constructing  the  wings 
are  shown  in  plate  Lxxxv.  The  wings  are  termed  haies^  arrets,  brayesy  or  tonnelles^ 
according  to  the  locality.  Such  nets  are  usually  placed  in  localities  in  which  the  tide 
goes  out  rapidly  and  leaves  them  bare  or  nearly  exx)osed,  as  at  the  mouths  of  small 
streams  or  bays.  The  net  is  pointed  towanls  the  water  at  right  angles  to  the  shore. 
These  nets,  besides  the  manner  shown  in  the  plates,  are  sometimes  set  in  zigzag 
series,  so  that  they  will  take  fish  swimming  in  either  direction,  each  single  wing  being 
a  part  of  two  nets  which  face  in  opposite  directions. 

Nets  provided  with  wings  are  also  in  use  in  parts  of  France.  Those  found  in 
print  consist  of  6  to  7  hoops,  with  as  many  funnels.  The  wings  are  corked  and  weighted 
and  tied  to  large  stones  at  their  ends.  The  net  is  kept  in  position  by  being  attached 
to  a  large  stone  and  by  having  individual  weights  tied  to  the  sides  of  each  hoop. 

The  method  of  combining  a  fyke  net  with  the  leader  and  heart  of  a  pound  net,  as 
is  done  in  the  United  States,  is  exhibited  in  plate  lxxxvi,  fig.  1. 

At  a  comparatively  early  period  in  France  the  fyke  net  seems  to  have  received 
its  due  share  of  legislative  attention  and  to  have  caused  in  some  localities  a  marked 
diminution  in  the  supply  of  fish  ascending  streams.  Referring  to  the  tyi)e  of  net 
figured  in  plate  lxxxiv,  fig.  4,  it  is  stated  that — 

FoUowing  the  ordinance,  an  interval  of  15  hrasMs  ahoold  be  left  between  each  net.  The  fish- 
ermen arrange  the  nets  so  that  what  escapes  one  set  of  nets  is  caaght  by  the  other ;  or,  altogether 
contrary  to  law^  they  set  them  close  together,  and  in  placing  enough  to  occupy  a  great  part  of  the  river 
in  this  manner  they  catch  all  the  little  fishes  which  are  swiniraiug  upstream  and  were  destined  to 
people  the  river  with  big  fishes.  The  fishermen,  who  can  not  get  any  good  out  of  these,  throw  them 
on  the  bank,  where  they  infect  the  air  ;  and  the  result  is  that  fisheries  which  twenty  years  ago  were 
worth  a  thousand  livres  are  now  worth  not  more  than  200  livres.  and  the  fishermen  are  mined. — (Traits 
G^^ral  des  Posohes,  et  Histoire  des  Poissoni.    1769-1772.) 


««« 


FYKE   NETS  AND   FYKE-NET  FISHEBIE8.  353 

The  .fyke  is  not  absent  from  the  waters  of  Southern  Europe.  The  fishermen  of 
the  Adriatic  Sea  employ  a  number  of  forms  of  this  net,  which  is  in  some  instances 
combined  with  seines  and  trawls. 

The  form  of  net  called  the  cogolo  seems  to  correspond  very  closely  with  the 
simpler  fykes  in  this  country  and  is  the  essential  feature  of  the  more  elaborate  nets. 
The  cogolo  is  described  *  as  a  hempen  net  made  in  the  shape  of  a  long  conical  bag, 
narrowing  by  degrees  to  the  tail  end,  and  held  open  by  successive  hoops  {cerchietti). 
It  is  comx>osed  of  different  parts:  the  first,  called  chiaray  is  large-meshed;  the  second 
is  the  bustOj  and  is  made  of  smaller  meshes;  the  third  is  the  mezzana^  made  of  still 
smaller  meshes;  last  comes  the  pillela  or  jpiela,  the  purse,  made  of  very  coarse  and 
strong  twine  and  very  small-meshed,  into  which  the  fish  enter  through  a  kind  of  very 
narrow  fiinnel  called  enoa.  Once  inside,  they  becolne  packed,  and  are  unable  to  turn 
back.    It  is  also  used  for  catching  eels  in  the  fishing  ponds  {valli  chiuse). 

A  form  of  apparatus  consisting  of  a  seine  combined  with  a  cogolo  is  known  as 
hragagna  among  the  Adriatic  fishermen  and  is  fished  from  a  boat  called  hraganella. 
The  boat,  having  previously  cast  anchor  at  a  short  distance  off,  hauls  in  the  anchor 
chain  on  a  roller  (inolinello)^  thus  drawing  the  net  in  its  wake.  The  net  has  no  floats 
to  keep  up  the  head,  but  is  held  stretehed  in  the  water  by  a  series  of  sticks  fixed  verti- 
cally along  the  two  wings  and  around  the  mouth  of  the  bag.  At  the  end  of  each  of 
the  wings  there  is  a  small  cogolo  with  three  hoops,  with  the  opening  in  an  opposite 
direction  to  that  of  the  middle  bag.  It  is  well  weighted  at  the  foot  {ima)  to  keep  it 
down,  and  the  drag-rope  ends  are  attached  to  the  bows  and  the  poop,  the  boat  moving 
broadside  on  (injlwnco),  the  net  grazing  the  ground;  it  is  worked  by  day  or  night,  on 
muddy  beds,  in  shallow  water,  in  creeks  and  lagoons,  chiefly  for  gobies  and  small 
shore  fish.    Length,  20  m.;  depth,  4  m.;  mesh,  2^  cm.;  price,  60  florins. 

Another  net  in  which  the  fyke  principle  is  an  essential  feature  is  operated  in  the 
Adriatic  Sea.  It  is  known  as  the  cocchia  or  coccia^  and  is  used  exclusively  by  the 
Chioggiotti.  It  is  drawn  by  two  boats  (brogazzi)  under  sail,  each  boat  running  par- 
allel to  the  other  and  drawing  one  end  of  the  net,  which  is  held  by  drag  ropes  {alzana) 
40  to  50  fathoms  in  length.  It  is  worked,  by  preference,  against  the  current,  over 
muddy  grounds  by  day,  the  mud  raised  by  the  passage  of  the  net  clouding  the 
water  and  shutting  out  the  light,  which  renders  the  fish  confused  and  motionless, 
whereby  they  become  an  easy  prey.  At  night  it  is  worked  over  rocky  beds.  The 
depth  of  water  in  which  operated  varies  from  20  to  50  fathoms. 

The  structure  of  this  net  differs  from  that  of  the  seine  {tratta)  in  the  shape  of  the 
bag  {8a4seo  ot  panza)^  which  in  this  case  is  conical,  measuring  5  to  6  fathoms  across  at 
the  opening  and  narrowing  by  degrees  to  8  to  10  feet  in  diameter.  Here  commences 
a  kind  of  funnel,  which  is  kept  open  by  means  of  hoops  and  ends  in  a  purse,  the 
opening  of  which  measures  5  feet  across,  and  the  ends  of  which  are  gathered  and 
secured  by  a  rope.  This  has  simply  to  be  c6idone  when  the  net  is  hauled  on  deck  and 
the  fish  fall  out  at  the  end.  The  funnel  and  purse  are  known  as  the  cogolo  and  form 
about  one-half  of  the  total  depth  of  the  bag,  which  is  6  fathoms.  The  cogolo  is  gener- 
ally inclosed  in  a  second  net  of  coarse  string  in  order  to  protect  it  against  the  friction 
with  the  bed  and  the  depredations  of  the  dolphins,  which  are  apt  at  times  to  injure  the 
net.    The  length  of  the  wings  or  arms  is  often  as  much  as  30  fathoms  each,  the  depth 


*The  Fisheries  of  the  Adriatic.    By  O.  L.  Faber.    London,  1883. 
F.  C.  B.  1892 ^23 
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being  10. feet  at  the  ends  and  20  feet  towards  the  middle,  where  the  bag  commences. 
The  bag  is  small-meshed  (1^  to  2  centimeters)  and  well  corked  at  the  head  to  keep  it  well 
open  whilst  in  motion.  It  is  also  extra  weighted  at  the  foot,  so  that  it  falls  qnickly  to 
the  bottom  and  is  thus  trawled  along  the  ground,  the  boats  being  under  full  sail,  the 
faster  the  better,  the  Italian  fishermen  fishing  in  almost. all  kinds  of  weather.  Two 
pieces  of  wood  are  fastened  longitudinally  to  the  under  side  of  the  bag  to  protect  it 
from  friction  with  the  ground  and  to  enable  it  to  slide  along  with  greater  faciUty. 
The  value  of  the  cocchia  is  about  100  florins.  This  mode  of  fishing  was  prohibited  by 
the  Venetian  Bepublic  in  former  times  and  by  the  Austrian  Government  by  the  enact- 
ment of  1835;  but  the  want  of  organized  inspection  rendered  it  impossible  to  enforce 
the  prohibition,  and  it  is  once  more  recognized  under  the  Austro-Hungarian  and 
Italian  treaties  of  commerce  of  1867  and  1878.* 

A  stationary  form  of  fyke  net  is  used  in  the  Venetian  lagoons  and  the  head 
waters  of  the  Adriatic  Sea.  The!  fish  are  led  into  the  fykes  (ifogoli)  by  means  of  con- 
verging screens  or  hedges  {aerragli)  cons^ucted  of  netting  or  reeds.  As  the  tide 
recedes,  the  fish  which  may  be  inclosed  within  the  hedges  find  their  way  into  the 
cogolij  which  are  drawn  up  by  means  of  a  float  to  which  they  are  attached,  and  are 
emptied  of  their  contents. 

In  Spain  and  Portugal  some  of  the  fykes  resemble  the  nets  of  northern  Europe; 
some  are  similar  to  those  of  Italy  and  Austria;  and  some  appear  to  be  more  or  less 
peculiar  to  this  part  of  Europe.  Bepresentations  of  some  nets  used  in  Portugal  are 
shown  in  plates  lxxxix  and  xc,  the  illustrations  being  copied  from  a  report  t  on  the 
fisheries  of  that  country. 

The  typical  fyke  is  known  in  Portugal  as  the  botirdOy  which  is  described  in  the  work 
referred  to  as  a  ^<  trap  {armadilha)  made  of  bows  and  netting,  with  a  pyramidal  or 
prismatic  form,  having  a  funnel-shaped  opening  through  which  the  fish  enter."  The 
forms  recognized  are  the  movable  or  set  fyke  (hotirao  de  deitar),  the  hand  fyke  (botirdo 
de  mdo),  and  the  stationary  fyke  (botirdo  fixo).  One  of  the  most  extensively  used  is 
the  first  named,  shown  in  plate  lxxxix,  fig.  4.  It  has  an  arched  entrance  and  4  hoops, 
the  second  of  which  is  largest,  a  short  funnel  arising  from  the  second  hoop.  Connected 
with  either  side  of  the  arch  and  extending  backward  along  the  hoops  is  a  pole,  which 
enters  the  cavity  of  the  net  at  the  third  hoop,  proceeds  through  the  end  of  the  final 
compartment,  joins  its  fellow,  and  is  finally  fastened  at  a  stake  driven  into  the  bottom 
a  short  distance  from  the  net.  A  heavy  stone  is  placed  in  the  arched  entrance  and 
another  is  tied  to  the  united  side  poles  beyond  the  end  of  the  net.  From  the  top  of 
the  last  hoop  a  piece  of  bait  is  suspended  within  the  net.  Two  other  forms  of  fykes, 
with  only  a  single  hoop,  are  represented  in  plate  xc.  One  has  a  square  entrance, 
supported  by  stakes,  occupying  the  anterior  third  of  the  length  of  the  net,  the  hoop, 
funnel,  and  bag  constituting  the  remaining  part.  The  other  style  has  a  leader, 
somewhat  longer  than  the  net  proper,  proceeding  from  the  shore,  the  entire  net  being 
weighted  and  buoyed. 

Another  form  of  Portuguese  fyke,  having  the  general  appearance  of  a  iM)t,  is  shown 
in  plate  lxxxix,  fig.  3.  It  is  called  a  muzuar^  and  consists  of  four  broad  bands  of 
metal  supporting  a  short  bag;  there  is  one  funnel,  and  the  end  of  the  net  is  closed 
by  a  round  door  on  a  hinge,  as  is  well  exhibited  in  the  figure.  This  net  is  employed 
principally  in  the  capture  of  lampreys. 

*  The  Fisheries  of  the  Adriatic. 
tEstado  Actual  das  Pescas  em  Portagal.    For  A.  A.  Baldaqae  da  Silva.    Li0boa>  1892. 
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The  ingenuity  of  the  oriental  mind  has  produced  a  marvelous  variety  of  fishing 
apparatus;  especially  in  China  and  Japan  is  there  a  bewildering  multiplication  of  forms 
of  nets,  among  which  the  fyke  is  well  represented,  either  as  a  simple  type  or  in  combi 
nation  with  other  kinds  of  apparatus.  Bamboo  is  the  material  from  which  a  great 
many  nets,  especially  the  more  primitive  ones,  are  constructed,  but  twine  is  also  in 
common  use  in  most  localities.  The  absence  of  printed  information  in  the  English 
tongue  precludes  more  than  the  mere  mention  of  a  few  facts  on  this  subject  that  have 
been  incidentally  collected. 

A  form  of  beam  trawl  employed  in  Japan  for  the  capture  of  lobsters  has,  for  the 
most  essential  part,  a  simple  fyke  net.  The  entire  trawl  is  about  30  feet  long,  of 
which  the  fyke  proper  constitutes  somewhat  less  than  half.  The  mouth  of  the  trawl, 
which  is  about  10  feet  wide,  ox>ens  into  a  compartment  formed  by  netting  above  and 
on  the  sides  and  by  the  bottom  of  the  sea  below;  the  upper  edge  of  this  inclosure  is 
buoyed  by  corks  or  wooden  floats;  and  the  sides  are  kept  on  the  bottom  by  means  of 
weights.  The  compartment  tapers  until  it  becomes  5  or  6  feet  wide,  when  it  joins  the 
hoop  of  a  fyke  net.  The  fyke  consists  of  a  single  hoop,  a  funnel,  and  a  bag  which 
tapers  to  a  rather  sharp  x>oint.  The  hoop  is  iron  below,  a  break  in  its  continuity 
being  supplied  by  a  large  weight  retained  by  a  rope.  The  funnel  terminates  in  a 
square  aperture,  kept  open  by  lines  running  to  the  bag. 

Figures  of  three  forms  of  Ohinese  fykes  are  given  (plate  xoi).  These  are  selected 
from  a  large  number  of  illustrations  to  show  the  different  applications  made  of  the 
fyke  principle.  The  simplest  form  has  already  been  referred  to  (page  303).  It  con- 
sists of  a  bag-shaped  net  distended  by  one  hoop  and  provided  with  a  single  funnel 
(fig.  1).  The  combination  of  three  such  simple  nets,  with  the  addition  of  certain  acces- 
sory parts,  constituting  a  kind  of  fyke  entirely  peculiar  to  this  country,  is  represented 
in  fig.  2.    This  is  called  by  the  Chinese  aanyen-kao.    It  is  described  as  follows: 

The  van-yen-kao  is  composed  of  3  fyke  nets,  having  an  opening  of  3  feet  in  diameter  and  a  length 
from  4  to  5  feet;  there  are  iron  weights  holding  the  ends  of  these  pockets,  which  open  into  a  thread 
net  with  rather  large  meshes.  This  latter  is  held  np  by  two  stakes  from  5  to  10  feet  in  diameter  and 
4  to  5  inches  in  thickness,  which  are  driven  into  the  ground  at  a  distance  of  12  to  14  feet  from  each 
other.  On  these  two  supports  and  above  the  thread  net  is  fixed  a  plank  3  feet  wide,  covered  with  a 
white  varnish  and  half  submerged  in  the  water.  On  the  sides  of  this  apparatus  are  two  trellised 
indosnres  in  bamboo,  which  are  used  to  prevent  the  fishes  from  escaping  at  the  sides.  The  aan-yen-kao 
is  placed  in  rivers  or  in  lakes,  in  pairs  not  far  from  each  other,  and  is  visited  several  times  each 
day. — (La  Pisciculture  et  la  P6ohe  en  Chine.    Par  P.  Darby  de  Thiersant.    Paris,  1872.) 

An  example  of  a  style  of  fyke  used  in  falls,  in  swift  currents,  or  at  the  months  of 
lagoons  or  rivers  left  partly  dry  by  the  tide,  appears  in  fig.  3.  The  bag  is  long, 
narrow,  and  fusiform,  and  has  a  small  entrance  g  narded  by  a  funnel.  Wings  of  various 
shapes  and  materials  are  provided,  an  d  serve  to  direct  the  current  of  water  and  with 
it  the  fish.  The  bag  is  kept  distended  by  the  force  of  the  current.  The  particular 
style  figured  is  known  as  a  tchorkaoy  and  is  placed  at  the  mouths  of  lagoons  and  lakes. 
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Plate  LXXVI. 


Fig.  1.  POUND  FYKE.  WITH  ANGULAR  WINGS.     MIDDLE  ATLANTIC  STATES. 


Fig.  2.  POUND  FYKE.  WITH  CURVED  WINGS.     MARYLAND.* 
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Plate  LXXVII. 


Fig.  1,  POUND   FYKE— PLAN.     GREAT  LAKES. 


Fig.  2.   POUND  FYKE— SIDE  VIEW.     GREAT  LAKES. 


Fig.  3.  "FUNNEL-MOUTH   POUND."     VIRGINIA. 
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Plate  LXXIX. 


Fig.  1.  DOUBLE  FYKE;  "SET  OF  FYKES."  MARYLAND. 


Fig.  2.  DOUBLE  FYKE;  "SET  OF  FYKES."  MARYLAND. 
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PLATE  LXXX. 


Fig.  1.  DOUBLE  FYKE;  "SHAD  FYKE."     NEW  JERSEY. 


Fig.  2.  DOUBLE  FYKE,  WITH  SQUARE  ENTRANCE;  "HEDGING  FYKE."  BALTIMORE  COUNTY,   MARYLAND. 


Plate  LXXXI. 


■JILHTERAI.  FYKE. 
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Plate  LXXVII. 


Fig.  1.   POUND  FYKE— PLAN.     GREAT  LAKES. 


Fig.  2.   POUND  FYKE— SIDE  VIEW.     GREAT  LAKES. 


Fig.  3.  "FUNNEL-MOUTH   POUND."     VIRGINIA. 
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■YKE  (BOTIRIO),     PORTUGAL. 


I.  STAKED  FYKE  (BOTIRiO  FIXO).     PORTUGAL. 
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7 -LIST  OF  FISHES  COLLECTED  AT  SEA  ISLE  CITY,  NEW  JERSEY,  DURING 

THE  SUMMER  OF  1892. 


BY  H.  F.  MOORE. 


In  the  summer  of  1892  the  writer  was  attached  to  the  Marine  Biological  Labora- 
tory of  the  University  of  Pennsylvania,  at  Sea  Isle  Gity,  N.  J.  During  the  period 
from  June  25  to  September  1  all  fish  taken  at  the  laboratory  passed  through  his 
hands,  and  the  notes  made  thereon  are  embodied  in  the  present  paper. 

Sea  Isle  City  is  located  upon  Ludlam  Beach,  an  island  about  10  miles  south  of 
Great  Egg  Harbor  Bay,  where  observations  upon  the  fishes  were  made  by  Prof.  Baird 
in  1854  and  by  Dr.  Bean  during  the  summer  of  1887.  In  1871  Prof.  Yerrill  published, 
in  the  American  Naturalist,  a  short  list  of  the  fishes  observed  in  Great  Egg  Harbor 
Bay,  with  notes  upon  their  food. 

Most  of  the  species  enumerated  in  the  present  list  were  taken  in  the  pound  net 
which  the  laboratory  established  in  Ludlam  Bay,  a  shallow  body  of  salt  water  (its  salin- 
ity being  about  5  degrees  less  than  in  the  ocean  on  the  other  side  of  the  island),  several 
square  miles  in  extent,  communicating  with  Oorson  Inlet  at  the  north  and  Townsend 
Inlet  at  the  south  eud  of  the  island.  The  depth  of  water  is,  in  most  places,  not  over 
3  feet  at  low  water,  and  a  large  area  of  mud  flat  is  left  bare  by  the  tide.  The  tide 
rises  about  5  feet  in  the  bay,  being  one  hour  later  than  in  the  ocean,  and  the  temper- 
ature of  the  water  is  several  degrees  warmer  than  in  the  ocean.  The  thoroughfares 
are  tortuous  channels  with  low-lying  banks  and  rapid  tidal  currents. 

Zostera  grows  luxuriantly  over  a  large  part  of  the  bay,  and  Ulv%  Fucusj  and  other 
algsd  abound.  The  bottom  is  a  vile-smelling  mud  containing  much  organic  matter. 
Worms,  crustaceans,  etc.,  furnish  an  abundant  food  supply  in  the  bay. 

The  notes  which  follow  relate  to  marine  fishes  only,  no  efibrt  having  been  made 
to  investigate  the  fauna  of  the  adjacent  mainland.  Sixty-one  species  are  enumerated 
and  of  these  about  thirty-five  species  are  represented  by  young.  A  systematic  inves- 
tigation would  doubtless  reveal  a  number  of  forms  not  included  in  this  list  but  found 
by  Dr.  Bean  at  Great  Egg  Harbor  Bay. 

The  following  species,  recorded  by  neither  Prof.  Baird  nor  Dr.  Bean,  were  taken 
by  the  writer:  Carcharias  littoralUy  Clupea  sapidissimay  Hcheneis  naucrates^  Decapterus 
punctatusj  Caranx  chrysoSj  Vomer  setipinnisy  MuUus  surmuletU8  auratusy  and  Balistes 
carolinensis.  Two  of  these,  Clupea  sapidissima  and  MuUu9  turmuletus  auratus^  are  of 
considerable  interest. 

857 
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Three  species  noted  by  Prof.  Baird,  but  not  by  Dr.  Bean,  are  to  be  recorded  from 
Sea  Isle  City,  namely :  Ophidion  marginatum^  Pogonia^  cromiSy  and  Opisthanema  ogli- 
num.  Two  specimens  of  the  former  were  taken  during  the  summer;  Prof.  Baird's 
specimen  was  taken  in  winter. 

Most  of  the  notes  from  Avalon  were  made  by  J.  Percy  Moore. 

1.  Raia  eglanteria  Lac^p^de.    Brier  Ray, 

This  is  the  common  ray  here  and  is  frequently  caught  by  fishing  parties  in  the 
inlets.  Specimens  are  occasionally  found  upon  the  beach  and  seined  in  the  surfl 
One  was  taken  in  the  pound  net  in  Ludlam  Bay 

2.  Raia  Isevia  Mitchill.     Barndoor  Skate, 

A  small  individual  of  this  species  was  seen  at  Avalon  June  26.  No  other  spieci- 
mens  were  found. 

3.  Daayatia  centrurua  (Mitchill).    Stingray. 

This  species  is  exceedingly  abundant  and  was  taken  in  the  pound  net  in  numbers 
throughout  June,  July,  and  August.  After  about  August  20  all  the  specimens  taken 
were  young  of  the  year,  the  adults  apparently  deserting  the  bay  after  bringing  forth 
their  progeny.  Two  broods  of  young,  one  of  four,  the  other  of  five,  were  born  in  the 
aquarium  August  10  and  15,  respectively.  In  neither  case  did  the  mother  survive 
the  birth  more  than  a  few  hours.  The  parents  measured  about  2  feet  across  the 
"wings;"  the  young  were  about  6  to  6  inches.  The  "uterus''  of  the  mother  was 
clothed  internally  by  a  dense  mat  of  vascular  villosities,  which  by  some  means  convey 
nutritive  material  to  the  developing  young. 

4.  Oaleua  oania  (Mitchill).    Dogfish, 

This  shark  is  very  abundant,  usually  appearing  in  packs  to  the  great  annoyance 
of  fishermen.  It  was  caught  daily,  in  the  pound  net,  throughout  the  summer,  but 
greatly  increased  in  abundance  during  the  latter  part  of  August. 

5.  Caroharhinaa  obacurva  (Le  Saetir).    Man-eater, 

Several  sharks  of  this  species  were  taken  in  the  pound  net  during  the  latter  part- 
of  July.    Seen  on  Five  Fathom  Bank  August  8.    A  "large  shark  10  feet  long,"  prob- 
ably this  species,  was  seen  in  Ludlam  Bay  August  18. 

6.  Carchariaa  littoralia  (Mitchill).    Sand  Shark. 

Three  specimens,  about  5  feet  long,  lived  for  some  time  in  the  aquaria.  Two  of 
these  were  caught  in  Ludlam  Bay  early  in  June ;  the  third  about  July  10.  They  all 
showed  a  very  ferocious  disposition. 

7.  Etrumeua  aadlna  (Mitchill).    Round  Herring. 

This  species  was  found  in  pools  on  the  beach  above  the  laboratory.  Large  num- 
bers became  stranded  along  shore  during  the  first  week  in  August,  when  blueflsh 
were  abundant  off  the  coast. 

8.  Clupea  aapidiaaima  WIIbod.     Common  Shad. 

A  number  of  specimens,  about  6  inches  long,  were  taken  in  the  pound  net  during 
the  middle  of  August.  Great  Egg  Harbor  Biver,  10  miles  north  of  Ludlam  Bay,  is 
the  nearest  stream  in  which  they  are  known  to  breed.  The  captures  extended  over 
a  period  of  eight  or  ten  days  and  but  two  or  three  specimens  were  taken  at  a  time. 
But  little  is  known  of  the  shad  from  the  time  it  leaves  its  native  waters  at  the  end  of 
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its  first  sammer  until  it  returns  as  an  adult  fish  intent  upon  the  propagation  of  its 
kind.    Dr.  Bean  writes : 

Yoang  shad  measuring  5  to  7  inches  in  length  have  been  seen  in  the  Potomac  in  company  with 
the  adiilts  in  spring.  Mr.  Worth  caught  many  specimens  several  years  ago  at  Fort  Washington.  We 
have  occasionally  found  shad  measuring  5  or  6  inches  in  length  in  the  fall  of  the  year,  before  the 
time  for  their  descent  to  the  sea.    Whether  or  not  they  are  the  young  of  the  year  is  unknown  to  me. 

According  to  Dr.  G.  Brown  Goode,  at  the  time  the  young  fish  are  leaving  the 
waters  in  which  they  were  hatched  they  are  said  to  be  from  2  to  3  inches  long. 
If  this  be  true,  as  my  observations  upon  the  herring  lead  me  to  believe,  the  specimens 
under  discussion  are  from  eggs  hatched  during  the  spring  of  the  preceding  year,  per- 
haps some  time  in  April,  and  are  consequently  fifteen  or  sixteen  months  old. 
They  have  increased  but  3  to  4  inches  in  length  during  eight  or  ten  months.  It 
would  be  interesting  to  determine  whether  shad  of  this  size  regularly  occur  in  the 
almost  landlocked  waters  of  the  shallow  bays  along  the  coast  of  southern  New  Jersey. 
It  seems  improbable  that  they  so  occur  in  numbers.  This  question  might,  perhaps, 
prove  of  economic  importance. 

9.  Clupea  psendoharengus  Wilson.    ** Herring." 

Toung  specimens,  5  inches  long,  frequently  taken  in  Ludlam  Bay  during  August. 
Captured  in  pound  net.  An  active  species  abundant  in  ditches  communicating  with 
Ludlam  Bay.    Occasionally  infested  with  Lerneonema  radiata. 

10.  Clupea  eestivaUs  Mitchill.     Glut  Herring. 

Several  specimens,  5  to  6  inches  long,  taken  during  the  middle  and  latter  part  of 
August. 

11.  Opiathonema  ogtinum  (Le  Sueur).     Thread  Herring, 

Several  specimens  were  taken  in  pound  net. 

12.  Brevoortla  tyrannaa  (Latrobe).    Menhaden. 

The  most  abundant  fish  in  the  bay  throughout  July  and  August.  Adults  caught 
in  great  numbers  in  pound  net.  Young  ones,  from  3  to  4  inches  long,  very  plentifid 
during  August.  Adults  almost  without  exception  infested  with  Lerneonema  radiata^ 
some  bearing  ten  or  twelve  of  these  conspicuous  parasites.  None  of  the  young  were 
parasitized. 

13.  Stolephomsbro^Tni  (Gmelin).    Anch4>vy. 

Found  in  the  tide  x>ools  along  the  beach.  Several  specimens,  5  to  6  inches  long, 
were  taken  in  i>ound  net  about  August  20. 

14.  Stolephorua  mitohilli  (Cuyier  &,  Valenciennes). 

Seen  in  the  pools  along  the  beach  with  Menidia  notata.  Large  numbers  driven 
ashore  at  Avalon,  August  6,  by  bluefish. 

15.  SynoduB  fcBtenB  (Linnffius),    Lizard-fieh;  **  Fro9t/ish." 

A  specimen  about  8  inches  long  was  taken  in  the  pound  net  August  25.  Said  by 
fishermen  to  be  common  in  the  fall  during  the  cool  weather,  whence  its  local  name. 
It  is  said  that  at  that  season  it  takes  the  bait  intended  for  nobler  game,  and  is  thus  a 
source  of  annoyance  to  fishermen. 

16.  Cyprinodon  variegatos  Lac^pMe. 

Yery  abundant  in  the  ditches  and  about  the  shores  of  Ludlam  Bay  and  the  com- 
municating thoroughfares.  Found  associated  with  FundtUus  heteroclitusj  F.  majalis^ 
and  Menidia  notata% 
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17.  FundnloB  majalia  (Walbaum).    Killifish, 

The  young  are  very  abundant  in  the  ditches;  the  adults  are  more  frequently  found 
amongst  the  Zostera  of  the  tide-wat^r  flats.  The  species  is  sluggish  and  stupid,  and 
full-grown  specimens  may  often  be  caught  in  the  hand. 

18.  Fundulua  hetorocUtus  (Linnseas;.    Mummiehog, 

Very  abundant.    Found  with  the  preceding. 

19.  Auguilla  chrysypa  Rafinesque.    Eel, 

Very  abundant  in  ditches,  inlets,  and  bay.  Very  many  caught  in  pound  net 
Seined  in  ntimbers  at  Corson  Inlet.  Taken  on  hand  lines.  The  writer  on  July  1, 1886, 
saw  many  hundreds  of  large  eels  lying  dead  or  dying  upon  sand  flats  in  the  meadows 
back  of  Ocean  City,  N.  J.  A  high  tide  during  the  night  had  flooded  the  meadows 
and  presumably  carried  the  eels  upon  the  flats.  As  the  tide  went  out  the  flsh  became 
stranded  and  were  seemingly  unable  to  again  reach  the  sluices,  many  of  them  lying 
helpless  upon  the  very  verge  of  the  waterways.  This  occurrence  seems  remarkable. 
Why  should  a  creature  gifted  with  the  eel's  reputed  capacity  for  terrestrial  migration 
submit  to  slow  desiccation  and  eventual  death  with  water  but  a  few  feet  away  t 

20.  Tyloaiirua  marinaa  (Blooh  &  Schneider).    Gar;  Silver  Gar. 

Specimens  half  grown  frequently  taken  in  pound  net  during  July.  Kone  taken 
during  August.  Young,  from  3  to  6  inches  in  length,  taken  in  Ludlum  Bay  during  the 
latter  part  of  July  and  abundantly  throughout  the  month  of  August. 

21.  MugU  curema  (Cnvier  &  Valenciennes). 

Abundant  in  Ludlam  Bay.  Many  specimens,  2  to  3  inches  long,  were  taken  in 
pound  net  during  August.  No  larger  ones  were  seen.  Usually  in  company  of  Menidia 
notata. 

22.  Mugil  cephalua  LinnsBns.     Striped  Mullet. 

Two  specimens,  5  to  6  inches  long,  were  taken  in  pound  net  August  10.  Several 
others  taken  later  in  August.  All  about  the  same  size.  This  and  the  preceding 
are  hardy  flsh,  living  well  in  confinement. 

23.  Menidia  notata  (Mitchill).     Silversides. 

Very  abundant  along  the  beach  and  swarming  in  the  bay.    Young  taken. 

24.  Apeltea  quadraoua  (MitchiU).    Three-epined  Stickleback. 

Very  abundant  on  the  mud  flats  in  Ludlam  Bay.  An  active  species,  always 
flocking  about  when  the  muddy  bottom  is  disturbed.  Taken  throughout  July  and 
August. 

25.  Siphoatoma  fiiacum  (Storer).    Pipefiah. 

Abundant  in  the  eelgrass  of  Ludlam  Bay.  Specimens,  from  3  to  6  inches  long, 
taken  during  July  and  August. 

26.  Hippocampua  hudaoniua  De  Kay.    Sea-horse. 

One  specimen  taken  in  pound  net  August  5. 

27.  Bcheneia  naucratea  LinnseuA.    Suckjieh. 

A  specimen  about  15  inches  long  was  brought  to  the  laboratory  August  8.  It 
was  found  upon  the  beach.  ' 

28.  Scomber  ooliaa  Gmelin.     Chub  Mackerel. 

One  specimen  taken  in  pound  net  August  15. 

29.  Sarda  aarda  (Bloch). 

One  specimen  taken  in  pound  net  July  1.  Another  found  U|)on  the  beach  at 
Avalon. 
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30i  D^omptmnm  pvnctatas  (^Agttsaii).    .SmiI:  Jiimmd  MMtt. 

Several  yoang  specimens  were  takeu  at  Avalon  Au^^^ist  7  ami  8^  iluriu^  a  MueAsh 
foray  upon  the  coast. 

31.  Canmx  chiyaos  (MitohUl). 

Two  specimens,  abont  8  inches  loug,  were  taken  in  pound  net  earljt*  in  Augusts 

32.  Caranx  hippos  (Linmeus). 

Young  specimens  exceedingly  abundant  in  the  bay  and  along  the  beaoh  during 
the  latter  part  of  July  and  throughout  August*    None  ovei'  4  or  5  Inohen  lottg« 

33.  Vomer  Mtipimiis  (MitohiU).    MoamfUk. 

Several  specimens,  3  inches  long*  taken  in  )M>und  net  aUmt  August  ^  with  the 
succeeding  species. 

34.  Selene  vomer  (Liunieus).    IMUu^JUk^ 

A  specimen  2^  inches  long  was  taken  in  pound  net  July  20.  Another  was  seined 
in  the  surf  July  29.  During  August  the  young  became  veiy  abundant  in  the  bay  and 
entered  the  pound  net  in  schools.  They  are  quite  voracious  and  when  kept  in  oon- 
finement  gradually  relieve  one  another  of  filamentous  rays  and  caudal  fins.  No  ailultn 
were  taken. 

35.  Trachiaotna  carolinua  (Linnieus).    Powjmiio. 

A  specimen  about  three-fourths  of  an  inch  long  was  taken  during  the  fii'st  week 
in  July.  Several  others  were  afterwards  caught,  and  several  small  bunches  of  10  or 
12  each  were  seen  about  the  wharf  in  the  bay  during  August.  None  of  these  wtis  over 
an  inch  long.    Like  the  following  species,  they  swim  at  or  near  the  surface, 

36.  SerioU  sonata  (MitohUl).    PiloUJlBh. 

During  the  first  week  in  July  a  specimen  5  Inches  long  was  taken  in  the  pound 
net.  They  are  common  about  the  piling  of  bridges  across  the  inlets.  They  commonly 
swim  with  the  dorsal  fin  just  breaking  the  surfiM^e  of  the  water. 

37.  PomatomuB  saltatrlac  (Liuneus).    Blu^h, 

A  young  bluefish  was  taken  in  the  pound  not  during  the  last  week  in  July  and 
the  first  school  was  reported  at  about  the  same  time.  August  4  a  school  came  dose 
inshore  in  pursuit  of  butter- fish  and  other  species  which  were  frequently  stranded  in 
numbers  in  endeavoring  to  escape  their  vonicious  pursuers.  Henceforward  the 
species  was  common  and  many  were  taken  by  fishing  parties.  Daring  August  great 
numbers  of  young,  firom  4  to  8  inches  long,  appeared  in  the  bay. 

38.  Stromateue  triacanthns  Peck.    Buii4fr'flfih, 

First  appeared  August  4,  when  numbers  were  found  on  the  beaoh  and  captured 
by  bathers  in  the  surf.  A  tew  days  later  they  became  abundant  iiv>  the  bay,  being 
driven  there  by  the  bluefish.    They  continued  to  be  caught  throughout  the  mcmth. 

39.  Roootui  Uneatos  (Bloch).    StHped  Ba$$;  *^  Rock," 

A  small  specimen  taken  in  pound  during  the  first  week  in  July.  Two  flne  speci- 
mens were  caught  in  the  surf  at  Avalon  by  Charles  Sutton  August  9.  Others  were 
reported  caught  on  lines  at  Townsend  Inlet  during  August. 

40.  Centroprlstls  striatua  (Linnieua).    8$a  liatM,'  lilaok  Jia»9, 

Oreat  numbers  of  this  species,  Arom  1  to  2^  inches  long,  were  (*4iught  In  the 
Zostera  {^eel  grass")  of  Ludlam  Bay  August  20.  We  dredged  specimens  of  the  same 
size  in  3  fS&thoms,  shelly  and  muddy  bpttom,  in  Great  Channel  and  Townsend  Inlet. 
Specimens  about  6  inches  long  are  taken  on  hand  lines  and  frequently  enter  the 
pound  net  Larger  ones,  up  to  3  ^lounds  in  weight,  are  very  abundant  on  Five  l^atbotn 
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Bank,  biting  voracionsly  on  clam  bait.    They  live  well  in  captivity,  spending  most  of 
their  time  on  the  bottom  of  the  aqnaria,  resting,  tripod-like,  on  the  ventral  smd  anal  fins. 

41.  Stenotomiis  chxyoQiM  (LiDmeaB).    8cup;  Pargy. 

Six  or  eight  specimens,  from  6  to  8  inches  long,  were  taken  in  Lndlam  Bay  at 
various  times  daring  Jnly  and  Angost.  Very  abundant  on  Five  Fathom  Bank,  where 
many  tine  ones  are  taken  by  hook  and  line. 

42.  Arohosaxgns  probatocepbalus  (Walbamn).    Sheep$head. 

One  taken  in  seine  at  A  valon  in  Jnly.  Several  caught  by  fishermen  at  Townsend 
Inlet  Jnly  30. 

43.  MttUos  snnaiiletiis  anratiw  Jordan  A  Gilbert.    Bed  mullet. 

A  Specimen  of  this  much-prized  fish  was  taken  in  the  x>ound  net  Jnly  26. 
Another  specimen  was  captured  by  the  same  means  August  10.  Both  were  young 
fish,  the  first  captured  being  2i  inches  from  snout  to  base  of  caudal  fin;  the  second 
was  a  little  longer,  about  2g  inches.  The  color  was  red,  becoming  pale  below  and  in 
the  living  fish  having  a  nebulous  or  cloud-like  arrangement,  particularly  in  the  head 
and  pectoral  region.  Below  the  lateral  line  the  sides  were  traversed  by  four  narrow 
longitudinal  yeUow  stripes,  the  upper  two  running  from  head  to  tail,  the  inferior  two 
extending  from  behind  the  pectoral  fin  to  the  level  of  the  middle  of  anal.  Dorsal  and 
caudal  fins  yellow,  crossed  by  irregular  dusky  bands;  the  other  fins  plain.  Eye,  3| 
in  head.  Head,  3jt  in  length.  Depth,  3^  in  length.  Lateral  line,  34.  Barbels,  1^  in 
head,  reaching  beyond  lower  angle  of  opercle. 

These  specimens  are,  the  writer  believes,  the  only  recorded  captures  of  young  red 
mullets  on  our  coast.  That  they  are  young  of  the  year  seems  probable,  but  apparently 
nothing  is  known  of  the  rate  of  growth  and  breeding  of  this  fish,  even  in  Europe, 
where  they  are  commercially  important.  They  are  supposed  to  spawn  at  sea,  but 
even  this  is  uncertain.  The  red  mullets  are  bottom  fish,  and  in  the  aquaria  spent  most 
of  their  time  resting  upon  their  anal  and  ventral  fins,  like  the  sea  bass,  or  moving 
slowly  about  exploring  the  bottom  with  their  barbels.  This  species  is  recorded  from 
Woods  IIoll,  New  York,  and  Pensacola.  Prof.  Jordan  writes  that  seven  or  eight 
specimens  have  been  taken  on  our  coast,  all  of  which  were  adults. 

44.  Pogonlaa  oromia  (Linntpna).    Drumfish. 

One  specimen,  44  inches  long,  was  caught  in  pound  net  June  27.  Ten  or  twelve 
large  parasitic  worms  were  removed  from  the  muscles  of  the  body  and  tail.  The  gill 
filaments  were  also  swarming  with  lerneans  and  other  parasites.  A  second  rather 
smaller  specimen  was  taken  July  15.  These  fish  appear  very  stupid,  and  when 
caught  in  the  net  roll  over  on  one  side  and  permit  themselves  to  be  picked  up  without 
a  struggle. 

45.  BalrdiaUa  ohryaura  (Lac^p^de).   <<  White  Perch." 

One  specimen  caught  in  pound  July  15. 

46.  Leioatomua  xanthurua  Lac^p^de.    Spot;  Porgy, 

Young,  3  to  6  inches  long,  abundant  in  the  bay  and  alongshore  throughout  July 
and  August. 

47.  Mentloirrhua  aazatina  (Blooh).    KingjUh;  ''Bake." 

Several,  about  12  inches  long,  were  taken  in  pound  net  during  July  and  August. 
It  was  frequently  caught  by  fishing  parities  in  the  inlets. 


A  very  abnudaut  feod-ftsb.  Many  wt^r^  UX»^  ivt  poiitttid  n^ti  tu  iuAUatt^  my 
daring  Julj  and  August*  Tbe  eateh  v^i;^  inr^gular^  :$om^  d^jra^  fttXv  vw  ^^v  t^Mg 
taken  and  then  for  several  d«iys  sueireediug  ]»erKayK$  Hotter  Many  w^m?^  c^ii^ht  by 
fishing  }»arties  in  the  iulets«  and  duriug  August  they  wore  sucvet^^iU^ly  Ashed  (Uv  iM 
lAdlam  Bay.    At  the  same  time  the  y^iug>  :^  to  3  iuehes  )uug^  vtore  ivwom^ju. 

49.  Tautoga  ODitiii  (Linnseiis).     Trnmlin^:  ''^ Sttm-M^s"^ 

A  single  sea-tog  was  taken  iu  a  seine  u{H>n  the  heaeh  at  Avakm  August  4«  No 
other  noted  during  the  summer* 

50.  Qobiofloma  boad  (Lae<^pMe). 

Many  specimens  were  drawn  in  a  dredge  firom  a  shell  U4Uuu  iu  Oi^eat  Ohauuel 
Depth,  3  to  4  fathoms.  Ahundant  throughout  the  summer  iu  liudlam  Bay.  AU  s)hhu 
mens  taken  were  about  1^  inches  long« 

51.  Batrachna  tan  (Liimfeu»).  TWil/aA;  ''  Uy«l9fv^.'* 

A  very  common  fish  in  Ludlam  Bay  and  ft*e(][uently  taken  Iu  pound  net.  Takea 
the  hook  freely.  It  delights  to  lie  in  the  pools  on  the  mud  fiutii  at  low  watei\  lUYeu 
barely  covered  by  the  tide.  Its  color  and  general  ap}M>avance  U  Iu  su^h  exiH^leut 
mimicry  of  its  surroundings  that  it  is  by  no  means  I'oadily  detected  w  it  lies  nUd^t 
decaying  Ulva  and  other  algaa.  Eggs  about  hatching  wei^e  found  during  the  tivMt 
week  of  July,  attached  in  patches  of  5()  to  100  to  the  undei*  side  of  logM  und  ohimps 
of  turf  l^-ing  near  low- water  mark.  The  young,  after  hatolilng ,  remain  for  mune  time 
fixed  upside  down  by  the  yolk  sac  to  the  atttiched  base  of  the  egg  *^  nhell/*  The  male 
guards  the  eggs  and  newly-hatched  young,  savagely  resenting  any  intruMiun.  Thene 
fish  are  extremely  tenacious  of  life,  and  specimens  were  kept  alive  without  water  flir 
sixteen  to  eighteen  hours. 

52.  Ophldion  mar^atum  De  Kay. 

Two  specimens  taken  at  Townsend  Inlet;  one,  about  3  inches  long,  lying  dead  on 
sand  bar,  the  other,  8  inches  long,  buried  in  sand  of  beach  near  low-water  mark* 

53.  Plenronectes  maoulatus  Mitohill. 

A  specimen,  6  inches  long,  was  taken  in  pound  net, 

54.  Paralichthys  dentatus  (LIddibu*).    Common  Flounder. 

Common.  Frec^uently  taken  in  i)onnd  net  and  with  hook  and  line,  Young,  1  to 
5  inches  long,  abundant  in  Ludlam  Bay  in  August,  Ono  weighing  over  6  pounds 
captured  with  hook  and  line  in  the  thoroughfare  at  Avalon  August  H,  Valueii  as  ^ 
"pan'^  fish. 

55.  Aohima  fasoiatos  Lao^^pMa,    SoU, 

A  specimen,  about  0  inches  long,  taken  in  i>ound  net  August  I*  This  lisb  swims 
close  to  the  bottom,  stirring  up  the  mud  and  effiictually  masking  its  movamimts, 

56.  Baliatea  oarolinensis  Oui^liu.    Trigger-fiith, 

One  taken  on  line  at  Townsend  Inlet  August  i, 

57.  Alatera  sobcspa  (Wnlbauuij.    **8uuJlMk/' 

One  taken  in  pound  net  Two  others  fiiund  on  iH^ach,  Others  seen  u|K>n  several 
occasions  at  Townsend  Inlet,  All  ailults,  A  young  specimeu,  d  implies  Umgp  of  tbU 
or  an  allied  speefea  wais  found  on  the  bea^^b  in  August. 

One  speeiffitfUy  about  ^  iocbea  hmg,  van  taken  iu  pound  n^^t  Auguat  2, 


3^(  mshLsriH  of  tse  c^nrzsx  nxvE^  feos  cojmuffiOK. 


54  ChnomfOfmum  wthatpm    'V'*UMft«m..    Bmrrtluk. 

t>i»t  month.    Ail  ;«4iitt*4.    Xrme  *«««n  diiriai^  Aiti^nMt. 

Ml  ^HdiMMM*  cmfiManm    UtuntftrnK     ikm,  fUhtm:  ^yr«^/f«*. 

Very  (wmmon  liaritig'  /nly  ami  Angnut  in  Lnitlam  Bay.    i^pednims  moKiv  ^  oi 
10  in#*h6i)i  loni^  nnni^  Irniger.     Tonng;  ^^  Co  4  ini*hf9fi  li»ni^  t;*k«i  in  Ao^ukc 

i^X^jp\n\PiMi  ahonf  f^  ineluiii  lon^?  eomoinn  in  Lndlam  Bay  dnnng  \atXBr  parr  <jf  July 
and  tlironi^bont  An^piHt,    5o  itdnlfii  tdk4»n. 


♦  - 


8 -ECONOMIC  AND  NATURAL-HISTORY  NOTES  ON  FISHES  OF  THE 

NORTHERN  COAST  OF  NEW  JERSEY. 


BY   HUGH   M.    SMITH,  M.    D. 


GENERAL     FEATURES     OF    THE    FISHERIES. 

On  few  parts  of  the  Atlantic  coast  of  the  United  States  are  the  fisheries  of  more 
importance  than  on  the  ocean  shore  of  New  Jersey.  Not  only  are  the  commercial 
fisheries  of  the  region  of  great  value,  bat  pleasure  fishing  is  carried  on  very  exten- 
sively; and  the  antagonism  which  for  many  years  has  existed  between  the  professional 
fishermen  and  the  sportsmen  attracts  much  public  attention  and  often  excites  very 
acrimonious  discussion  in  the  public  press  and  the  most  active  rivalry  in  and  before  the 
StAte  legislature.  It  is  not  within  the  province  of  this  paper  to  discuss  the  merits  of 
the  opposition  to  various  forms  of  net  fishing,  or  to  attempt  any  settlement  of  the 
differences  of  opinion  which  prevail  as  to  the  propriety  of  certain  branches  of  the 
economic  fisheries.  The  few  notes  that  are  presented  are  intended  simply  to  exhibit 
certain  facts  relative  to  the  abundance,  movements,  importance,  etc.,  of  some  of  the 
most  valuable  fishes  of  the  coast. 

This  paper  is  based  on  personal  observations  made  on  the  New  Jersey  coast  by 
the  writer  during  parts  of  the  years  1886, 1888, 1892,  and  1893,  while  investigating 
the  commercial  fisheries  in  the  service  of  the  TT.  S.  Fish  Commission,  and  largely  repre- 
sents a  study  of  the  pound-net  fisheries  of  the  northern  part  of  the  coast.  A  much 
greater  variety  of  fish  is  taken  in  the  pound  nets  than  with  any  other  form  of  apparatus, 
larger  quantities  of  products  are  thus  secured  than  with  any  other  kinds  of  nets, 
and  the  fishery  is  the  most  important  one  prosecuted  with  nets  on  this  coast. 

A  small  number  of  pound  nets  are  operated  on  the  outer  shore  of  New  Jersey  in 

Monmouth  and  Ocean  counties,  to  which  the  fishery  is  restricted.    In  Sandy  Hook 

and  Delaware  bays,  however,  a  large  number  of  nets  are  set,  chiefly  for  shad  and  king 

crabs.    From  many  points  of  view  the  nets  on  the  ocean  shore  are  more  imxK>rtant,  and 

it  is  only  with  them  and  the  results  of  their  use  that  this  paper  has  to  deal.    Pound 

nets  have  been  set  in  limited  numbers  on  this  coast  for  many  years,  but  of  late  the 

number  has  been  greatly  augmented,  and  the  fishery  is  now  more  imx>ortant  than  ever 

before,  both  on  account  of  its  increased  extent  and  because  of  the  growing  attention 

which  all  forms  of  net  fishing,  especially  that  for  game  fish,  so  called,  are  receiving 

at  the  hands  of  sportsmen  and  legislators. 
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The  early  history  of  the  poand-net  fishery  on  this  coast  is  interesting.  It  is 
recorded  *  that  pound  nets  were  first  introduced  into  this  region  about  1855,  by  Mr. 
George  Snediker,  of  Gravesend,  Long  Island.  The  first  nets  were  of  small  size,  and 
were  set  in  Sandy  Hook  Bay  for  protection  from  storms.  It  was  not  until  1873  that 
pound  nets  came  into  general  use,  and  it  was  about  that  year  that  they  were  first 
oi)erated  on  the  outer  shore. 

Twenty-three  pound  nets,  located  between  Mantoloking  on  the  south  and  Galilee 
on  the  north,  were  in  use  in  1892.  Twelve  nets  were  operated  in  1891,  7  in  1890,  and 
8  in  1889.  The  principal  increase  in  the  later  years  has  been  in  the  region  south  of 
Asbury  Park.  Most  of  the  nets  are  set  singly  or  in  twos,  but  at  Galilee  in  1892  there 
were  two  stands  containing  three  nets  each.  The  nets  have  an  average  value  of  about 
92,500,  and  require  the  services  of  7  to  9  men.  The  23  nets  operated  in  1892  had  an 
aggregate  value  of  $57,140;  the  33  boats  used  were  worth  $5,545;  the  accessory  and 
shore  property  required  to  conduct  the  fishery  was  valued  at  $20,8^:1 ;  and  167  fish- 
ermen found  employment. 

In  1889  the  8  nets  took  fish  worth  $51,025;  the  following  year  7  nets  stocked 
$50,141 ;  the  value  of  the  catch  in  12  nets  in  1891  was  $84,927;  and  in  1892  $169,949 
accrued  from  the  yield  of  23  nets.  These  sums  represent  the  gross  value  of  the  fish  as 
received  by  the  fishermen.  The  quantities  and  values  of  each  of  the  prominent  fishes 
taken  in  1891  and  1892  are  shown  in  the  table.  The  great  abundance  and  importance 
of  the  weakfish  are  well  illustrated,  about  two-thirds  of  the  proceeds  from  the  pound- 
net  fishery  representing  this  fish.  The  next  important  species  are  Spanish  mackerel, 
flounders,  butter-fish,  sea  bass,  bluefish,  sheepshead,  shad,  bonito,  and  mackerel 

ProdmcU  of  ths  pound-net  JUkerff  of  the  Kortkem  Coast  of  New  Jereejf  in  189t  and  1892 


Speci 


1801. 


AlbMore 

B]»ckilsh 

Bluefish 

Bonito  

Bntter-fisb 

Goto  

Cod 

Flonnden 

KioffflBh 

Mackerel 

Menhaden 

Seabaaa 

Seap 

Shad 

Sheepahead 

Spamah  mackerel 

Spot 

Stargeon  

WeaLuh 

Mlaoellaneooa  . . . 

Total 


Pounds.    '   Valne. 


2, 


1,176 

12,437 

75,099 

54,733 

110,052 

847 

2,294 
177,267 

2,247 
25,017 
28.510 
29,188 
12,982 
29,968 
17,240 
33,781 

1,080 

11.430 

604,299 

23,501 


I 


3,344,048 


940 

201 

2,847 

2,141 

2,721 

38 

64 

3,961 

278 

2,304 

74 

946 

311 

1,822 

2,629 

4,525 

21 

204 

59,326 

414 


1892. 


Ponnda. 


4,010 

4,435 

99,313 

68,318 

256,142 

3.610 

4,659 

513, 247 

2,503 

22,307 

37,665 

142,715 

36,900 

46,863 

25,737 

71,663 

3,482 

35,312 

5,446.390 

40,878 


Valne. 


$136 

91 

3,898 

2,737 

7,231 

172 

110 

10,814 

tWU 

2,660 

113 

5,947 

1,125 

3,208 

3,774 

9,767 

39 

729 

116.377 

655 


84,927  I    6,866,149  j    169,949 


As  bearing  on  the  abundance  or  scarcity  of  fish,  the  following  averages  possess 
considerable  intereist.  Assuming  that  there  is  only  a  limited  supply  of  fish  on  this 
part  of  the  coast  each  year  and  that  a  given  number  of  nets  take  a  certain  quantity  of 
fish,  it  might  be  supposed  that  a  very  marked  increase  in  the  number  of  nets  operated 


*  The  Fisheriea  and  Fishery  Industries  of  the  United  States,  section  u,  p.  389. 
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would  result  in  a  dimiuution  in  the  average  catch  per  net.  In  1880,  when  there  were 
11  pound  nets  set  on  this  shore,  the  average  stock  was  somewhat  greater  than  in 
recent  years,  although  the  average  quantity  of  fish  taken  was  a  little  less.  Comparing 
1889  with  1892,  it  appears  that,  although  the  number  of  nets  in  the  latter  year  was 
about  three  times  the  number  in  the  former,  the  average  catch  and  stock  were  greater. 


Team. 


1880 
1880 
1800 
180] 
1802 


No.  of 

Average 

Arera^ 

ha^ 

catch  per 

stock  per 

pound  net. 

net. 

Poundi. 

1 

11 

248,060 

•7.080 

8 

247,270 

6,453 

7 

281,100 

7,167 

12 

278,670 

7,076 

23 

208,626 

7,380 

The  influence  of  xK>uud  nets  on  the  abundance  and  movements  of  fishes  is  a 
question  which  can  not  be  answered  off  hand  and  which  involves  a  comprehensive 
knowledge  and  careful  study  of  the  natural  conditions  determining  the  migrations 
and  periods  of  abundance  and  scarcity  of  our  fishes.  Probably  the  time  is  not  far 
distant  when  it  will  become  an  obvious  necessity  in  some  States  to  place  more  strin- 
gent regulations  on  the  use  of  pound  and  other  nets  in  certain  situations,  as,  for 
instance,  in  the  mouths  of  rivers,  where  the  decrease  in  the  catch  of  shad,  sturgeon, 
salmon,  etc.,  may  often  be  clearly  traced  to  the  taking  of  fish  on  their  way  to  the 
spawning-grounds  in  such  numbers  that  the  reproductive  process  is  practically  inhib- 
ited; but  it  is  a  well-recognized  fact  that  x>ound  and  other  nets  which  are  set  in  the 
open  waters  of  the  ocean  and  take  chiefly  free-swimming  marine  fishes  are  the  least 
likely  to  do  serious  damage  and  afford  the  least  ground  for  apprehension. 

Perhaps  the  most  valid  and  forceful  objection  that  baa  been  made  against  the 
pound  nets  on  this  coast  is  that  there  is  a  large  destruction  of  immature  and  small 
fish  that  are  unmarketable.  This  criticism  is  applicable  to  most  of  the  pound  fish- 
ing in  this  country.  It  is  not  generally  denied  by  the  x>ound  fishermen  that  many 
fish  too  large  to  go  through  the  meshes  of  the  nets  and  too  small  to  be  marketed  are 
caught  and,  by  the  nature  of  the  fishery,  necessarily  sacrificed.  The  same  objection 
is  justly  advanced  against  much  of  the  seine  fishing  on  our  coast.  No  entirely  satis- 
factory remedy  has  as  yet  been  suggested  for  this  condition.  The  enlargement  of 
the  mesh  in  the  bowl  of  the  i>ouud  nets  will  not  completely  overcome  present  objec- 
tions and  will  introduce  elements  of  exx)ense  and  trouble  which  the  fishermen 
wish  to  avoid.  The  fishermen  say  that,  unless  the  size  of  the  mesh  is  made  so 
large  that  many  of  the  marketable  fish  will  escape,  the  fish  sought  to  be  preserved 
will  be  gilled,  and  thus  as  effectually  destroyed  as  with  a  small  mesh,  while  the 
time  and  labor  required  to  clear  the  net  of  the  gilled  fish  would  make  the  prosecution 
of  the  business  almost  impracticable.  The  remedy  which  seems  to  afford  the  most 
relief  is  to  require  the  pound  operators  to  lift  the  nets  more  frequently  than  is  usually 
done,  to  liberate  all  small  fish,  and  bring  to  the  shore  only  such  fish  as  are  market, 
able.  The  principal  species  of  which  large  numbers  of  small  individuals  are  destroyed 
on  the  New  Jersey  coast  is  the  butter-fish.  The  fish  is  naturally  a  small  one,  rarely 
exceeding  half  a  pound  in  weight  and  averaging  only  one- third  of  a  pound.  The 
great  relative  depth  of  the  body  of  the  fish  makes  it  impossible  for  even  very  young 
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ones,  in  which  this  feature  is  intensified,  to  go  through  the  meehes  of  the  pocket.  The 
destruction  of  immature  bluefish,  weakfish,  and  other  fish  by  pound  nets  on  this  coast 
is  insignificant. 


NOTES  ON  THE  FISHES  OF  THE  REGION. 

The  following  remarks  on  the  abundance,  movements,  etc.,  of  some  of  the  fishes 
ibund  on  the  New  Jersey  coast  relate  more  particularly  to  the  region  north  of  Barn^at 
Inlet,  and,  as  has  been  stated,  are  chiefly  based  on  a  study  of  the  pound-net  fishery. 
Only  the  common  names  heard  in  the  region  are  given. 

1.  Raia  eglanteiia  Lac^pMe.    Po99wwk;  Sea  Po99mm;  Bok-tmiUd  Skaie, 

Large  numbers  are  caught  in  pound  nets.  They  are  valueless,  and  are  a  source  of 
annoyance  to  the  fishermen.  Other  more  desirable  fish  are  usually  absent  or  scarce 
when  skates  are  abundant  on  the  shores.  On  July  8, 1892,  not  less  than  10,000  pounds 
were  turned  out  of  one  net  at  Bradley  Beach.    The  fish  weigh  from  1  to  5  pounds. 

Some  sport  fishing  is  afforded  by  these  fish  along  parts  of  the  coast,  the  hook 
being  baited  with  crab,  clam,  or  fish.  At  times  the  fish  move  dose  inshore,  and  num- 
bers are  often  caught  from  the  piers. 

In  the  trawl-fishing  carried  on  from  parts  of  this  coast  in  winter  considerable  quan- 
tities of  skates  are  caught  in  comiMuiy  with  cod  and  conger  eels.  The  broad,  fleshy 
^^  wings  ^  are  cut  off  and  sold  under  the  name  ^^  saddles,'^  the  price  received  being  about 

5  cents  a  pound.  Some  of  these  saddles  weigh  10  pounds  or  more.  From  descrip- 
tions frimished  by  the  fishermen  it  appears  that  the  skate  taken  in  greatest  numbers 
in  this  fishery  is  the  barn-door  skate  (BaiakBvu)^  which  reaches  a  larger  size  than 
any  other  skate  found  on  our  shores. 

2.  Daajatis  ooitniZTis  (Mitchill).    Stim^rmjf;  Stm§mn€;  Figtem  SUugrmg, 

Common.  Examples  weighing  150  pounds  are  taken  in  the  pound  nets,  but  such 
large  specimens  are  not  very  common.  An  example,  the  body  of  which  was  3  feet 
wide,  was  observed  July  11  at  Bradley  Beach.  The  fishermen  always  handle  this 
fish  with  great  care,  and  some  of  them  usually  break  off  the  caudal  spine  with  an  oar 
before  returning  the  fish  to  the  water.  Stories  are  told  of  ugly  wounds  inflicted  -  by 
the  fish  in  the  feet,  1^;8,  and  hands  of  incautious  fishermen. 

6  AcipviMmr  atiirio  ojLyihyucbaam  (Mitchill).    Stmnfwm;  Jiooae, 

Occurs  on  the  coast  from  April  to  Octobw,  and  is  taken  in  pound  nets  in  smaD 
quantities  during  the  seven  months  of  the  ix>und-net  season.  It  is  moet  common  in 
May  and  June.  It  is  shipped  to  market  in  a  dressed  condition^  and  usually  brings 
from  3  to  5  cents  a  pound.  SmaD  fish,  eaUed  ^^  moose,''  are  sold  whc^;  the  name 
appears  to  be  a  corruption  of  ^  mammoose,''  which  is  current  in  Delaware  Bay,  and 
is  applied  to  young  fish  that  are  too  small  to  dress  and  are  usually  aML  whole. 

C  Chqwa  ■aacTiocifai  MiteMII.    Skadme;  Htrrimf, 

Small  quantities  are  taken  in  the  pound  nets  during  the  run  of  shad.  They  are 
sold  at  5  to  12  cents  apiece.    The  name  shadine  is  in  common  use  in  many  {daces.. 

5.  Ch^pea  paanrtnllTwngni  Wilaon.    Herrims. 
&  Chqpaft  vstlvaUs  Miteiiin.    Herria^. 

Limited  quantities  of  these  two  fishes  are  caught  in  spring  in  pound  nets.  They 
have  little  vahie,  however,  hardly  pay  the  expenses  of  shipment,  and  are  usually  Hb- 
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erated  when  caught.    In  1892  there  was  a  small  run  of  herring  in  the  x>ound  nets  in 
September,  October,  and  November. 

7.  Clupaa  sapidissima  Wilson.    Shad;  Jack. 

The  shad  occurs  regularly,  but  not  abundantly,  on  the  outer  shore  in  spring,  and 
is  caught  in  the  pound  nets  at  that  season.  The  largest  numbers  are  taken  in  April 
and  May,  as  shown  by  the  following  table,  giving  the  catch  at  a  pound-net  fishery  in 
Monmouth  County.  Stragglers,  however,  occur  through  the  summer,  and  on  October 
9, 1891,  a  ripe  roe  shad  was  caught  in  a  pound  net  in  Ocean  County. 


Months. 


April 

May 

June 

July 

August... 

Total 


1891 
(1  net). 

1892 
(2  nets). 

yumber, 

13 

856 

49 

2 

1 

Number. 

370 

78 

50 

2 

921 

500 

Young  male  shad  are  called  '< jacks"  at  a  number  of  places  on  the  coast. 
The  fish  are  mostly  shipped  to  New  York,  where  the  bucks  bring  8  to  20  cents 
each  and  the  roes  15  to  50  cents. 

8.  Brevoortia  tyraxmus  (Latrobe).    Bunker;  Mossbunker;  Mo$$hanker, 

Very  scarce  on  this  shore  in  1891  and  1892.  Two  pound  nets  in  about  the  middle 
of  the  pound-net  section  had,  up  to  the  end  of  August,  1892,  caught  only  7  bushels  of 
menhaden.  The  fish  appeared  in  good-sized  bodies  in  the  spring  of  1892,  but  they 
were  driven  ott*  by  the  bluefish  and  weakfish  and  only  stragglers  were  caught  through 
the  summer.  The  professional  line  fishermen  are  dependent  on  menhaden  for  their 
bait  supply,  and  have  to  undergo  considerable  additional  expense  when  the  fish  are 
scarce. 

9.  Stolephorua  mitchiUi  (Cnvier  &  Valenciennes).    Sperlin. 

Exceedingly  abundant  at  times  and  having  an  important  relation  to  the  occur- 
rence  of  other  fish  which  feed  upon  them.  When  weakfish  have  been  scarce  the 
advent  of  large  schools  of  ^^  sperlin"  is  regarded  by  the  fishermen  as  an  auspicious 
circumstance  and  they  look  for  the  early  arrival  of  the  weakfish.  Large  schools  were 
often  observed  in  and  around  the  pound  nets,  where  they  were  doubtless  attracted  by 
the  presence  of  food.  Two  other  species  of  anchovy  (8.  browni  and  8.  eury stole)  occur 
in  abundance  on  this  coast  under  the  same  conditions  as  8.  mitchilli. 

10.  AngiiiUa  ohry83rpa  Rafinesque.    Eel, 

Some  very  large  examples  are  often  caught  by  the  line  fishermen  when  fishing 
for  bluefish,  sea  bass,  etc. 

11.  Conger  conger  (Linusens).     Conger  Eel;  Sea  Eel. 

Small  numbers  are  taken  in  the  pound  nets,  chiefly  in  April  and  May.  They  weigh 
5  to  7  pounds  and  have  a  value  of  about  2  cents  a  pound.  They  are  also  taken  in 
some  quantities  in  the  trawl  fisheries  for  cod,  carried  on  in  winter. 

12.  TyloBunis  marinua  (Bloch  &  Schneider).    Billfish;  Gar. 

Large  schools  of  fish  from  8  to  12  inches  long  were  often  observed  in  the  pound 
nets,  which  they  enter  in  search  of  food.  When  the  nets  are  lifted  they  go  through  the 
meshes  and  are  seldom  caught. 

F.  C.  B.  1892 2i 
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13.  BxocGBtUB  Bp.    .Flying-fish, 

Flying-fish,  probably  E.  heterurusj  are  occasionally  taken  in  the  pound  nets, 
mostly  in  July.  The  fish  weigh  from  one-fourth  to  one-half  a  pound  and  have  no 
economic  value. 

14.  Scomberomonifl  regalia  (Bloch).     Cero;  Sier;  Siering;  Searer. 

Kot  common  ;  irregular  in  appearance,  and  apparently  little  more  than  a  strag- 
gler in  the  pound  nets.  About  twelve  or  fifteen  fish  are  usually  taken  annually  in  each 
pound  net.  They  range  in  weight  from  a  few  pounds  to  upward  of  40  pounds,  the 
average  being  probably  10  pounds.  On  August  22,  1892,  an  example  weighing  36 
pounds  was  taken  at  Long  Branch,  and  the  same  day  another  weighing  25^  pounds 
was  caught  at  Bradley  Beach.  The  fish  arrives  in  June,  and  remains  on  the  coast 
into  October.  It  is  usuaUy  most  common  in  August,  as  is  shown  by  the  following 
record  of  the  number  of  fish  taken  in  two  pound  nets  in  1892: 


Months. 


Jnne 

July 

August 

September . 
October — 


Total 


Kniiiber 
of  fish 
caught 


1 


20 
5 
1 


27 


The  average  price  received  in  1892  was  60  cents  for  each  fish,  or  6  cents  a 
I)Ound.  At  times,  however,  and  in  some  places  where  the  fish  are  sold  locally,  as  at 
Long  Branch,  from  12  to  15  cents  a  pound  is  the  price  received. 

15.  ScomberomoniB  maculatua  (Mitchill).    Spanish  Mackerel;  Spaniard, 

l^ext  to  the  weakfish  this  is  the  most  important  fish  taken  in  the  pound  nets  set 
on  the  ocean  shore  of  the  State.  The  fish  does  not  occur  regularly,  but  goes  in  scat- 
tered bodies.  Sometimes  several  weeks  may  elapse  before  a  given  net  will  catch 
any;  then  schools  may  strike  on  and  fish  be  taken  at  each  lift  for  quite  a  while.  One 
particular  net  set  off  Monmouth  County  in  1887  secured  2,500  pounds  of  Spanish  mack- 
erel on  the  first  and  second  days  of  August,  but  none  was  taken  at  any  other  time 
during  that  season. 

The  fish  taken  in  this  State  have  an  average  weight  of  nearly  3  pounds.  The 
monthly  variations  in  the  catch  in  1891  and  1892  are  shown  in  the  following  summary: 


Months. 


July 

August... 
September 
October... 

Total 


1891 
(1  net). 

1892 
(2  nets). 

Pounds. 

336 

1,803 

1,608 

51 

Pounds. 

b 

3,280 

4,030 

3,788 

7,315 

In  1887  7  pound  nets  on  this  coast  took  17,500  pounds  of  Spanish  mackerel,  an 
average  of  2,500  pounds  to  each  net.  The  following  year  the  same  nets  took  about 
35,000  pounds,  an  average  of  5,000  pounds  each.  In  1891  12  nets  secured  33,781 
pounds,  giving  an  average  of  2,815  pounds  to  a  net.  The  23  nets  employed  in  1892 
obtained  71,663  pounds,  the  average  catch  to  a  net  being  3,115  pounds. 
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16.  Sarda  sarda  (Bloch).    Bonito;  Bonejack;  Bone-eater;  Skipjack, 

While  a  common  fish  on  the  New  Jersey  coast,  the  bonit^  is  of  irregalar  occurrence. 
It  usually  arrives  in  May  and  is  found  in  the  inshore  waters  till  the  latter  part  of 
September,  when  it  leaves  with  the  bluefish  and  Spanish  mackerel.  In  1892  a  few 
fish  were  taken  as  early  as  April  28,  and  good  lifts  were  made  in  October.  The  largest 
quantities  are  taken  in  pound  nets,  but  occasionally  good  catches  are  made  with  gill 
nets,  especially  in  the  fall,  when  the  fish  are  running  south  and  ai*e  close  inshore.  The 
usual  number  secured  in  a  pound  net  is  only  three  or  four  at  a  lift,  but  sometimes 
schools  of  200  or  300  fish  ^^ strike  on"  at  a  particular  place  and  ai*e  caught,  while  only 
stragglers  will  be  taken  in  any  other  locality  on  that  day.  The  fish  have  the  habit  of 
splashing  the  water,  like  bluefish  and  Spanish  mackerel;  at  times  they  were  observed 
very  near,  and  even  in,  the  line  of  breakers  and  then  created  much  visible  and  audible 
commotion.  On  August  21, 1892,  small  schools  were  noticed  close  inshore  off  Ocean 
Grove  afid  a  few  examples  were  caught  by  trolling  from  small  sailing  skififs.  They 
are  also  occasionally  taken  from  the  piers  at  Ocean  Grove,  Long  Branch,  and  other 
places. 

The  variations  in  the  abundance  of  the  fish  are  shown,  by  months,  in  the  following 
table,  which  represents  the  catch  of  one  pound  net  in  1891  and  two  nets  in  1892,  set 
off  Monmouth  County,  in  the  middle  of  the  pound-net  section: 


Months. 


April 

May 

June 

July 

Autfust . . . 
September 
October . . . 


Total 


1891. 


1802. 


Pound: 


8 

3,315 

4,355 

1,497 

98 


Poundi. 
28 


410 

4 

3,736 

122 

409 


9,273 


4,709 


The  smallest  example  observed  was  taken  in  a  pound  net  at  Ocean  Grove  on 
July  11, 1892;  it  was  8  inches  long  and  was  the  only  one  taken  at  that  lift  of  the 
net.    Five  pounds  is  the  average  weight  of  the  fish  caught. 

17.  Qymnosarda  aUetterata  (Rafinesque).    Apple-core;  Albacore. 

Bather  scar(»e  in  pound  nets  in  summer.  The  few  caught  weigh  6  or  8  pounds. 
Small  (|uantities  are  also  taken  with  lines  while  fishing  for  bluefish  and  sea  bass. 
Mr.  Barton  A.  Bean,  of  the  U.  S.  National  Museum,  communicates  the  following  note 
on  this  fish  to  the  issue  of  Forest  and  Stream  for  December  22, 1892: 

Mr.  W.  C.  Kendall  tells  us  of  the  movemeuts  of  a  very  large  school  of  tiiDDy  or  little  horse-mackerel 
off  Bnmegat.  Last  summer  (about  July  27)  as  the  Fish  Commission  schooner  Grampue  was  cruising 
along  slowly,  these  fish  made  their  appearance  and  surrounded  the  vessel.  The  school  was  a  mile 
or  more  in  diameter  and  consisted  of  fish  about  3  feet  in  length.  They  schooled  close  up  together, 
similar  to  the  common  mackerel.  Ordinarily  they  would  merely  flirt  their  tails  out  of  the  water,  but 
at  other  times  they  would  leap  clear  out ;  then  again  they  would  swim  alongside  the  schooner  quietly, 
scarcely  making  a  ripple.  The  boat  was  sailing  very  slowly.  Lines  were  gotten  out  and  an  effort 
made  to  catch  some  of  the  tunnies,  but  without  success.    A  white  rag  was  the  only  lure  offered  them. 
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18.  Boomber  acombnui  LinnaBiiB.    Bo9ion  Mackerel, 

Occnrs  regalarly  in  spring,  and  is  one  of  the  most  important  8i)ecies  taken  in  the 
poand  nets  at  that  season.  Stragglers  occnr  throughout  the  summer,  and  at  times 
good  catches  have  been  made  in  August.  Small  numbers  are  sometimes  taken  in 
October,  as  the  fish  are  withdrawing  from  the  coast.  In  spring  they  arrive  in 
schools  and  api)ear  to  come  from  the  south,  as  shown  by  their  capture  first  in  the 
southernmost  i)ound  nets  and  in  the  others  in  regular  order.  They  migrate  slowly, 
both  when  in  large  schools  and  when  in  small  bunches.  In  gOod  weather  they  swim 
at  the  rate  of  6  t«i  10  miles  a  day  and  seem  to  be  leisurely  feeding;  in  stormy  weather, 
however,  the  runs  appear  to  pass  the  pound  nets  more  rapidly. 

In  spring,  mackerel  and  shad  are  taken  at  the  same  time.  It  often  happens  that 
a  large  run  of  the  two  species  is  coincident.  In  1891,  in  one  week,  about  the  1st  of 
May,  1,500  mackerel  were  taken  in  one  net  in  Monmouth  County,  and  during  the  same 
time  1,200  shad  were  caught.  Exeptionally  large  lifts  of  mackerel  are  seldom  made, 
for  the  reason  that  the  schools  usually  keep  well  ofiP  the  shore  and  the  pound  nets 
may  be  regarded  as  securing  only  the  stragglers.  The  largest  single  catch  of  mackerel 
along  this  shore  in  recent  years  was  1,100  fish,  caught  in  the  i)ound  net  of  Mr.  Herbert 
Johnson  at  Galilee  in  May,  1891. 

The  monthly  catch  of  mackerel  in  one  net  in  1891  and  two  nets  in  1892,  set  off 
the  shore  of  Monmouth  County,  was  as  follows : 


Monthfi. 


ADril.  . 
May... 
Jnne — 
Jnly  .  - . 
AngUBt . 


Total 


1891. 


NvmJber. 

4 
1,874 


31 


1892. 


Number. 

190 

492 

12 

2 

14 


1,909 


710 


A  great  proportion  of  the  mackerel  caught  are  large,  weighing  2^  to  3  pounds. 
They  bring  good  prices  in  the  New  York  market,  to  which  place  nearly  the.  entire 
catch  is  shipped.  The  average  wholesale  price  was  about  26  cents  in  1891  and  33 
cents  in  1892. 

The  testimony  of  the  fishermen  as  to  the  spawning  condition  of  the  mackerel  is 
unanimously  to  the  effect  that  the  fish  are  not  ripe  when  they  arrive  on  this  coast  in 
spring.  While  the  fish  are  nearly  all  shipped  round  and  the  fishermen  do  not  have 
the  best  opportunities  for  determining  the  actual  condition  of  the  reproductive  organs, 
the  eggs  and  milt  have  never  been  observed  to  run  from  the  fish  when  caught  or  when 
thrown  into  the  boats;  and  the  fishermen  who  have  at  times  dressed  considerable 
numbers  of  the  fish  state  that  the  ova  have  always  appeared  hard  and  immature. 

Opinion  is  dividexl  as  to  the  probable  effect  of  the  resumption  of  the  southern 
mackerel  fishery  on  the  abundance  of  fish  on  the  New  Jersey  coast.  Some  fishermen 
who  have  been  in  the  pound-net  fishery  for  many  years  think  that  the  suspension  of 
the  capture  of  mackerel  in  the  southern  waters  resulted  in  an  appreciable  increase  in 
the  supply  in  New  Jersey.  They  state  that  ten  years  ago  and  prior  thereto  very  few 
mackerel  were  caught,  and  that  in  the  last  three  or  four  years  there  have  been  more 
than  ever.    Others,  however,  with  equal  experience,  think  that  the  mackerel  are  no 
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more  abundant  now  than  formerly.  These  divergent  views  represent  the  two  theories 
which  prevail  as  to  the  direction  from  which  the  mackerel  approach  the  shores:  (1) 
That  there  is  a  coastwise  migration  and  that  the  fish  caught  in  New  Jersey  are  first 
found  off  Gape  Hatteras;  (2)  that  the  fish  come  in  to  shore  directly  from  the  ocean  and 
that  the  littoral  movement  is  only  local.  Unfortunately,  no  records  are  available  for 
early  years  showing  the  catch  of  mackerel  in  the  pound  or  other  nets  of  this  coast. 

19.  Scomber  ooUaB  GmeliD.    Thimble-^e  Mackerel, 

This  fish  has  been  exceedingly  rare  on  the  New  Jerseiy  coast  for  about  six  years, 
prior  to  which  time  some  very  good  catche:^  were  often  made  in  pound  nets.  As  many 
as  2,000  or  3,000  pounds  have  been  taken  at  one  lift.  The  fish  usually  weighed  f  or  1 
pound,  but  examples  weighing  2  to  3  pounds  were  also  caught.  Very  few  were  taken 
in  1892.  The  only  example  observed  by  the  writer  was  obtained  in  a  pound  net  near 
Ocean  Grove  on  September  10.  It  was  7  inches  long.  Mr.  L.  G.  Thompson,  of  Spring 
Lake,  reported  that  a  number  were  secured  in  his  net  at  intervals  during  the  summer, 
and  it  is  probable  that  stragglers  were  also  taken  in  other  nets. 

20.  Selene  vomer  (Lionieas). 

An  example  of  this  fish,  2^  inches  long,  was  forwarded  to  the  Fish  Gommission 
for  identification  by  Mr.  O.  B.  Goit,  of  Spring  Lake,  N.  J.,  on  August  22, 1892,  and  was 
examined  by  Dr.  Tarleton  H.  Bean.  Mr.  Goit  wrote  that  the  fish  ytba  very  rare  in 
that  locality. 

21.  Traohinotua  oarolinue  (LinncBUs).    Pampano, 

Occurs  sparingly  on  the  New  Jersey  coast  and  every  season  is  taken  in  small 
numbers  in  some  of  the  pound  nets.  Mr.  L.  G.  Thompson,  of  Spring  Lake,  took  about 
25  pompanos,  weighing  from  ^  to  1^  pounds,  in  1892. 

22.  Seriola  sonata  (MitchiU).    Pilot-fish. 

Occurs  irregularly  and  in  small  numbers  throughout  the  warmer  months.  Some 
6  to  8  inches  long  were  observed  in  pound  nets  in  Monmouth  Gounty  in  September. 
Fish  2  feet  in  length  are  sometimes  caught.  At  several  places  on  the  New  Jersey 
coast  this  fish  is  called  '^pilot-fish,"  doubtless  because  of  its  resemblance  to  the  species 
that  is  properly  so  called  (Naucrates  ductor). 

23.  Seriola  dumeriU  lalandi  (Cuvier  dc  Valenciennes).    Jenny  Lind, 

This  amber-fish  occurs  throughout  the  summer,  but  is  not  abundant  and  is  never 
taken  in  such  numbers  in  this  region  as  to  indicate  that  it  is  gregarious.  It  is  called 
''jenny  lind  "  at  several  places  in  the  pound-net  section.  This  is  the  only  common 
name  heard  for  it;  its  origin  could  not  be  ascertained.  Numerous  examples  were 
observed  by  the  writer  in  Monmouth  Gounty  in  1892.  Mr.  W.  H.  Gant,  of  Bradley 
Beach,  has  caught  specimens  that  weighed  40  pounds.  The  usual  weight,  however,  is 
a  pound  or  a  little  less,  and  all  the  examples  seen  by  the  writer  were  under  2  pounds. 
In  1891  two  fish  weighing  10  pounds  each  were  caught  in  a  net  near  Ocean  Orove. 

On  August  21, 1892,  Mr.  W.  Scott  Pierce,  of  Lake  Gomo,  N.  J.,  sent  to  the  U.  S. 
Fish  Gommission  for  identification  a  specimen  of  this  fish  which  had  been  taken  in  a 
X>ound  net  at  that  place,  and  stated  that  it  appeared  to  be  new  to  that  part  of  the 
coast.    A  number  of  these  had  been  caught  up  to  that  time. 

Mr.  Samuel  Ludlow,  of  North  Spring  Lake,  reported  a  catch  of  300  pounds  in  his 
pound  net  in  1892,  and  it  is  probable  that  5,000  pounds  were  taken  in  all  the  nets  in 
that  year. 
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The  fishermen  speak  of  the  "  genuine  butter-fish,''  which  is  of  a  yellow  color,  is 
very  scarce,  and  weighs  about  one-fourth  of  a  pouud.  It  is  doubtless  a  pompano 
(Trachinotiis), 

27.  CentroprlBtiB  fltrlataB  (Linnffius).    Sea  Ba»8, 

This  fish  is  taken  in  the  pound  nets  early  in  the  season,  May  being  the  month  in 
which  the  largest  lifts  are  made.  As  the  water  becomes  warmer  the  fish  begins  to 
move  ofTshore;  in  June  the  yield  is  much  reduced,  and  after  that  time  the  fish  is  rarely 
taken  in  nets.  It  approaches  the  shores  again  in  the  cold  months,  after  the  nets  are 
taken  up,  and  remains  in  the  inshore  waters  until  the  following  spring.  The  sea  bass 
is  one  of  the  best  fish  caught  in  pound  nets  early  in  the  season,  and  the  prices  received 
are  usually  high,  often  reaching  8  cents  a  pound  and  rarely  getting  below  3  cents. 

Next  to  the  bluefish,  the  sea  bass  is  the  most  important  fish  taken  in  the  line  fish- 
eries of  this  coast.  Menhaden  is  the  principal  bait  used  by  the  commercial  fishermen, 
but  in  sport  fishing  clams,  crabs,  and  minnows  are  also  employed. 

There  is  a  certain  relation  between  the  abundance  of  bluefish  and  the  scarcity  of 
sea  bass  on  this  coast.  Both  species  occur  at  the  same  season  and  are  taken  on  the 
same  grounds  with  the  same  apparatus.  In  1890  bluefish  were  abundant  and  sea  bass 
were  scarce,  more  than  three- fourths  of  the  catch  consisting  of  the  former  species;  in 
1892  there  was  a  scarcity  of  bluefish  and  an  abundance  of  sea  bass,  and  in  some 
localities  up  to  the  last  of  August  almost  the  entire  catch  was  sea  bass. 

The  monthly  catch  of  sea  bass  in  one  i)ouiid  net  in  1891  and  two  nets  in  1892,  set 
oft'  Monmouth  County,  was  as  follows: 


Months. 


April 
May.. 
June. 
July  . 


1891      I      1892 
(ln«^t).      (2net«). 

Pounds.  '  Poundt. 


35 

1,443 

48 


Total 


1,526 


50 

4,195 

288 

29 


4.502 


28.  RoccuB  lineatiiB  (Bloch).     Striped  bass;  Rockfish;  Hock, 

Barely  taken  in  the  pound  nets,  but  common  in  the  bays  and  rivers,  where  it  is 
caught  with  gill  nets  and  seines. 

29.  La^anus  blackfordi  Goode  &  Bean.    Red  Snapper. 

This  fish  is  casually  taken  in  the  pound  nets.  In  1892  Mr.  L.  0.  Thompson,  of 
Si)ring  Lake,  secured  four  or  five  weighing  about  1^  pounds  each.  Mr.  Thompson 
had  previously  caught  this  fish  in  Florida  and  was  familiar  with  it. 

30.  ArchoaargiiB  probatoceplialua  (Walbaum).    Sheepshead. 

A  very  highly  esteemed  but  not  especially  abundant  species.  In  the  pound  nets 
the  largest  numbers  are  taken  in  June  and  iibout  the  20th  of  that  month.  Very  large 
lifts  are  rarely  made,  as  the  fish  do  not  appear  to  go  in  extensive  S(;hools.  Fifty  fish 
were  taken  at  one  lift  in  June.  1891,  at  Bradley  Beach,  which  was  considered  a  very 
large  catch,  althougli  as  many  as  150  fish  have  been  occasionally  taken.    The  yield 
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to  a  net  varies  from  100  to  1,000  fish  annually,  200  or  300  probably  being  the  average. 
The  monthly  catch  of  one  net  in  1891  and  two  nets  in  1892  was  as  follows: 


Months. 


Jnne. .,..., 
July 

▲ngu«t  — 
Seplengber . 
October... 


1891. 


1802. 


Poundi. 
823 
209 


PofundM. 

1,122 

773 

364 


6 


184 


Total 


1,00B 


2,443 


The  yield  in  1891  in  the  oue  net  referred  to  represented  147  fish,  with  an  average 
weight  of  0^  pounds  each. 

Some  years  ago  the  reprehensible  practice  of  killing  sheepshead  by  means  of 
dynamite  exploded  over  snnken  wrecks,  to  which  the  fish  habitnally  resort,  was  not 
uncommon  in  certain  of  the  bays  on  the  outer  shore  of  New  Jersey.  The  writer  saw 
33  fish  destroyed  at  one  discharge  in  Great  Egg  Harbor  Bay. 

31.  Stenotomns  chrysopB  (LinnsBiis).    Porgy, 

Occurs  on  the  shore  in  considerable  numbers  between  April  and  July,  and  is 
caught  in  pound  nets  during  that  period.  The  largest  quantities  are  taken  in  June; 
in  July  the  fish  begin  to  work  off  shore,  going  east,  and  in  the  latter  part  of  the  sum- 
mer and  in  fall  only  stragglers  are  taken.  The  average  annual  catch  to  a  net  is  from 
1,000  to  2,000  pounds,  valued  at  about  3  cents  a  i)ound.  The  fish  weigh  from  ^  to2 
pounds,  the  average  being  about  1  pound. 

The  following  note  on  the  abundance  of  porgies  in  1890  and  1891  has  been  com- 
municated  by  Capt.  D.  T.  Church,  of  Tiverton,  R.  I. : 

During  May,  1890,  the  largest  crop  of  small  scup  ever  seen  on  onr  coast  appeared  from  Bamegat 
to  Hyaunis.  At  the  time  of  their  appearance  it  took  25  fish,  by  actnal  count,  to  weigh  a  pound; 
when  they  left  the  coast  their  weight  was  one-fourth  of  a  pound.  On  their  return  in  the  spring  they 
were  about  the  same  size  as  when  they  left  in  the  fall.  This  fall  [1891]  their  weight  is  half  a  pound. 
Probably  within  a  year  or  so  there  will  be  present  on  the  coast  the  greatest  body  of  scup  ever  known. 
When  the  small  scup  made  their  appearance  in  the  spring  near  ^eaconnet  a  large  school  of  cod  was 
with  them.  We  found  them  gorged  with  small  scup,  one  cod  examined  containing  17  fish.  After  the 
cod  left  squeteague  took  their  place,  and  their  destruction  [of  scup]  was  enormous,  and  it  was  going 
on  from  Sandy  Hook  to  Hyannis. 

32.  CynoBcion  regalia  (Bloch  &  Schneider).     Weakfish, 

This  is  the  most  abundant  and  important  fish  taken  in  pound  nets  on  the  ocean 
front  of  New  Jersey ;  next  to  the  bluefish,  it  is  the  most  valuable  species  captured  on 
the  coast  of  that  State,  and,  considering  the  fisheries  of  the  entire  State,  it  is  sur- 
passed in  importance  only  by  the  shad  and  bluefish. 

According  to  many  fishermen,  the  weakfish  was  more  abundant  in  1891  and  1892 
than  for  ten  years  previously.  Notwithstanding  the  enormous  quantities  taken,  it  is 
not  apx>arent  that  the  supply  is  being  reduced,  and  some  hauls  now  made  are  fiiUy  as 
large  as  any  in  the  history  of  the  fishery.  In  Monmouth  County,  during  one  day  in 
the  second  week  in  August,  1891,  fully  100,000  pounds  of  weakfish  were  caught  in  one 
pound  net,  and  81,800  pouDds  were  taken  out  and  sold.  On  July  11, 1892,  two  other 
nets  in  the  same  county  yielded  60,000  pounds  at  one  lift,  but  adjacent  nets  took  only 
small  quantities. 
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would  result  in  a  dimiuution  in  the  average  catch  per  net.  In  1880,  when  there  were 
11  pound  nets  set  on  this  shore,  the  average  stock  was  somewhat  greater  than  in 
recent  years,  although  the  average  quantity  of  fish  taken  was  a  little  less.  Comparing 
1889  ^rith  1892,  it  appears  that,  although  the  number  of  nets  in  the  latter  year  was 
aboub  three  times  the  number  in  the  former,  the  average  catch  and  stock  were  greater. 


1880 
1889 
1890 
1891 
1892 


No.  of 

Average 

Average 

TIAtA 

oatchper 

stock  per 

pound  net. 

net. 

Pounds. 

11 

248,980 

•7.980 

8 

247,270 

6,153 

7 

281, 160 

7,167 

12 

278,670 

7,076 

23 

298,525 

7,389 

The  influence  of  pouud  nets  on  the  abundance  and  movements  of  fishes  is  a 
question  which  can  not  be  answered  off  hand  and  which  involves  a  com])rehensive 
knowledge  and  careful  study  of  the  natural  conditions  determining  the  migrations 
and  periods  of  abundance  and  scarcity  of  our  fishes.  Probably  the  time  is  not  far 
distant  when  it  will  become  an  obvious  necessity  in  some  States  to  place  more  strin- 
gent regulations  on  the  use  of  pound  and  other  nets  in  certain  situations,  as,  for 
instance,  in  the  mouths  of  rivers,  where  the  decrease  in  the  catch  of  shad,  sturgeon, 
salmon,  etc.,  may  often  be  clearly  traced  to  the  taking  of  fish  on  their  way  to  the 
spawning-grounds  in  such  numbers  that  the  reproductive  process  is  practically  inhib- 
ited; but  it  is  a  well -recognized  fact  that  pound  and  other  nets  which  are  set  in  the 
open  waters  of  the  ocean  and  take  chiefly  free-swimming  marine  fishes  are  the  least 
likely  to  do  serious  damage  and  afford  the  least  ground  for  apprehension. 

Perhaps  the  most  valid  and  forceftil  objection  that  has  been  made  against  the 
pound  nets  on  this  coast  is  that  there  is  a  large  destruction  of  immature  and  small 
flsh  that  are  unmarketable.  This  criticism  is  applicable  to  most  of  the  pound  fish- 
ing in  this  country.  It  is  not  generally  denied  by  the  pound  fishermen  that  many 
fish  too  large  to  go  through  the  meshes  of  the  nets  and  too  small  to  be  marketed  are 
caught  and,  by  the  nature  of  the  fishery,  necessarily  sacrificed.  The  same  objection 
is  justly  advanced  against  much  of  the  seine  fishing  on  our  coast.  No  entirely  satis- 
factory remedy  has  as  yet  been  suggested  for  this  condition.  The  enlargement  of 
the  mesh  in  the  bowl  of  the  pouud  nets  will  not  completely  overcome  present  objec- 
tions and  will  introduce  elements  of  exx>ense  and  trouble  which  the  fishermen 
wish  to  avoid.  The  fishermen  say  that,  unless  the  size  of  the  mesh  is  made  so 
large  that  many  of  the  marketable  fish  will  escape,  the  fish  sought  to  be  preserved 
will  be  giUed,  and  thus  as  effectually  destroyed  as  with  a  small  mesh,  while  the 
time  and  labor  required  to  clear  the  net  of  the  gilled  fish  would  make  the  prosecution 
of  the  business  almost  impracticable.  The  remedy  which  seems  to  afford  the  most 
relief  is  to  require  the  pound  operators  to  lift  the  nets  more  frequently  than  is  usually 
done,  to  liberate  all  small  fish,  and  bring  to  the  shore  only  such  flsh  as  are  market- 
able.  The  principal  species  of  which  large  numbers  of  small  individuals  are  destroyed 
on  the  New  Jersey  coast  is  the  butter-flsh.  The  flsh  is  naturally  a  small  one,  rarely 
exceeding  half  a  pound  in  weight  and  averaging  only  one-third  of  a  pound.  The 
great  relative  depth  of  the  body  of  the  flsh  makes  it  impossible  for  even  very  young 
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to  a  net  varies  from  100  to  1,000  fish  annually,  200  or  300  probably  being  the  average. 
The  monthly  catch  of  one  net  in  1891  and  two  nets  in  1892  was  as  follows: 


Months. 


Jnne..,..!, 

July 

AnguB|;  — 
September . 
October 


Total 


1891. 


1892. 


Pound*.  I  Poundi. 
823  I        1,122 
773 
364 


6 


184 


1,098 


2,443 


The  yield  in  1891  in  the  oue  net  referred  to  represented  147  fish,  with  an  average 
weight  of  6^  pounds  each. 

Some  years  ago  the  reprehensible  practice  of  killing  sheepshead  by  means  of 
dynamite  exploded  over  sunken  wrecks,  to  which  the  fish  habitually  resort,  was  not 
uncommon  in  certain  of  the  bays  on  the  outer  shore  of  New  Jersey.  The  writer  saw 
33  fish  d^troyed  at  one  discharge  in  Great  Egg  Harbor  Bay. 

31.  StenotomuB  ohzysops  (Linnaeus).    Porgy, 

Occurs  on  the  shore  in  ex)nsiderable  numbers  between  April  and  July,  and  is 
caught  in  pound  nets  during  that  period.  The  largest  quantities  are  taken  in  June; 
in  July  the  fish  begin  to  work  ofi*  shore,  going  east,  and  in  the  latter  part  of  the  sum- 
mer and  in  fall  only  stragglers  are  taken.  The  average  annual  catch  to  a  net  is  from 
1,000  to  2,000  pounds,  valued  at  about  3  cents  a  x>ound.  The  fish  weigh  from  ^  to2 
pounds,  the  average  being  about  1  pound. 

The  following  note  on  the  abundance  of  porgies  in  1890  and  1891  has  been  com- 
municated by  Capt.  D.  T.  Church,  of  Tiverton,  R.  I. : 

During  May,  1890,  the  largest  crop  of  small  scup  ever  seen  on  our  coast  appeared  from  Bamegat 
to  Hy.'wnis.  At  the  time  of  their  appearance  it  took  25  fish,  by  actual  count,  to  weigh  a  pound ; 
when  they  left  the  coast  their  weight  was  one-fourth  of  a  pound.  On  their  return  in  the  spring  they 
were  about  the  same  size  as  when  they  left  in  the  fall.  This  fall  [1891]  their  weight  is  half  a  pound. 
Probably  within  a  year  or  so  there  will  be  present  on  the  coast  the  greatest  body  of  scup  ever  known. 
When  the  small  scup  made  their  appearance  in  the  spring  near  Seaconnet  a  large  school  of  cod  was 
with  them.  We  found  them  gorged  with  small  scup,  one  cod  examined  containing  17  fish.  After  the 
cod  left  squeteague  took  their  place,  and  their  destruction  [of  scup]  was  enormous,  and  it  was  going 
on  from  Sandy  Hook  to  Hyannis. 

32.  Cynosolon  regalia  (Bloch  &  Schneider).     Weakfi$h. 

This  is  the  most  abundant  and  important  fish  taken  in  pound  nets  on  the  ocean 
front  of  Kew  Jersey ;  next  to  the  bluefish,  it  is  the  most  valuable  species  captured  on 
the  coast  of  that  State,  and,  considering  the  fisheries  of  the  entire  State,  it  is  sur- 
passed in  importance  only  by  the  shad  and  bluefish. 

According  to  many  fishermen,  the  weakfish  was  more  abundant  in  1891  and  1892 
than  for  ten  years  previously.  Notwithstanding  the  enormous  quantities  taken,  it  is 
not  apparent  that  the  supply  is  being  reduced,  and  some  hauls  now  made  are  fully  as 
large  as  any  in  the  history  of  the  fishery.  In  Monmouth  County,  during  one  day  in 
the  second  week  in  August,  1891,  fully  100,000  pounds  of  weakfish  were  caught  in  one 
pound  net,  and  81,800  pounds  were  taken  out  and  sold.  On  July  11, 1892,  two  other 
nets  in  the  same  county  yielded  60,000  pounds  at  one  lift,  but  adjacent  nets  took  only 
small  quantities. 
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The  ordinary  size  of  the  fish  taken  in  the  poand  nets  is  2  or  3  pounds,  the  individ- 
aals  composing  the  schools  usually  being  of  uniform  size.  Sometimes,  though  rarely, 
fish  weighing  10  pounds  are  taken. 

Small  weakfish  under  9  inches  in  length  are  called  <<bay  weakflsh";  they  frequent 
the  bays  and  are  taken  in  the  pound  nets  only  in  very  small  quantities.  The  princi- 
pal run  begins  about  July  1  and  the  fish  continue  to  be  caught  in  large  numbers  till 
October  1.    They  go  in  schools  at  all  times. 

The  following  statement,  giving  the  catch  of  weakfish  at  a  pound-net  fishery  in 
Monmouth  County  in  1891  and  1892,  shows  the  monthly  fluctuations  in  the  abundance 
of  the  fish : 


Months. 


April 

May 

June 

July 

Ani^nst . . . 
September 

October 

November 


1891 
(1  net). 


Pcund». 


8,886 

31,040 

35,680 

114,423 

34,829 

938 


Total 


220,791 


1892 
(2  nets). 


Pound9. 

300 

2,831 

11,644 

124,763 

200,367 

79,8()3 

09,471 

23,677 


612, 916 


33.  Cynoscion  nebulosus  (Cnvier  &,  Valenciennes). 

Not  observed.  According  to  the  fishermen  it  is  taken  in  the  pound  nets  only  at 
rare  intervals. 

34.  SoisBna  ooeUata  (LinnieuB).    Red  Drum. 

This  fish  is  in  most  places  considered  a  nuisance  by  the  pound-net  fishermen,  and 
only  a  very  small  percentage  of  the  catch  is  sold,  the  price  received  being  about  50 
cents  per  fish.  Large  lifts  are  made  at  times.  At  Spring  Lake  250  large  drum  were 
caught  during  one  day  in  1892,  all  of  which  were  liberated. 

35.  Leiostomus  zanthnrus  Lac6pMe.    Spot;  Goody;  Cape  May  Goody. 

Not  a  common  fish  in  the  pound  nets,  but  abundant  in  the  bays  of  this  coast, 
where  it  is  taken  with  seines  and  gill  nets. 

36.  Menttcirrhus  saxatilis  (Bloch  &  Schneider).    Kingfieh;  Barh;  Hake. 

In  the  pound-net  fishery  this  is  an  uncommon  and  valued  food-fish.  It  is  most 
abundant  in  May,  when  more  are  taken  than  in  all  the  other  months  combined.  The 
average  weight  of  those  caught  in  pound  nets  is  1^  pounds.  The  price  received  by 
the  net  fishermen  ranges  from  5  to  30  cents  each,  the  average  probably  being  15  or  20 
cents.  The  general  scarcity  of  the  fish  is  well  illustrated  by  the  accompanying  state- 
ment, showing  the  monthly  catch  at  a  pound-net  fishery  in  Monmouth  County : 


May 

June , 

July 

August  — 

September 

October.... 


Months 


1891 
(1  net). 


Number. 

164 

6 


Total 


169 


1892 
(2  nete). 

Number. 

101 

2 


2 
25 
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9.-0N  THE  VIVIPAROUS  FISHES  OF  THE  PACIFIC  COAST  OF  NORTH 

AMERICA. 


BY  CARL  H.    EIGENMANN, 
Professor  of  Zoohgy^  Indiana  University. 


INTRODUCTION. 

During  a  stay  of  nearly  three  years  on  the  coast  of  California  at  San  Francisco 
and  San  Diego,  viviparous  fishes  were  daily  seen  in  the  markets  and  a  large  amount  of 
material  illustrating  their  development  was  collected.  Few  adult  specimens  of  Smbio- 
iaddcB  were  preserved,  since  they  were  already  well  represented  in  most  museums.  The 
revision  of  this  family  is  largely  based  on  collections  made  by  Drs.  Jordan  and  Gilbert. 
Of  the  Soarpamidaey  more  specimens  were  collected,  since  many  new  forms  were  discov- 
ered. On  the  other  hand,  the  embryology  of  this  family  is  of  much  less  interest  than 
that  of  the  EmbiotooidcBj  in  which  among  teleosts  viviparity  has  been  carried  to  the 
greatest  extreme. 

The  present  paper  gives  a  review  of  the  Embiotocideej  a  bibliography  of  the 
viviparous  fishes,  and  a  detailed  account,  as  far  as  my  material  permits,  of  the  develop- 
ment of  Oymatogagter  from  fertilization  to  hatching  and  the  details  of  the  development 
of  the  intestine  and  of  Kupffer's  vesicle.  Outlines  of  the  postembryonic  development 
are  also  presented,  but  the  details  of  the  anatomy  of  the  various  postembryonic  stages 
will  be  reserved  for  a  future  paper. 

It  is  the  intention  of  the  writer  to  complete  as  rapidly  as  x>ossibIe  the  following 
additional  chapters:  The  development  of  the  skeleton;  the  circulatory  system,  and 
especially  the  development  of  the  sexual  organs  from  the  time  of  the  segregation  of 
the' sex  cells  till  sexual  maturity  (for  which  practically  all  the  necessary  material  has 
been  collected) ;  and  a  revision  of  the  Scorpcsnidce.  Several  of  these  chapters  have 
been  sketched  out  and  many  of  the  drawings  for  them  have  been  prepared. 

Points  in  the  embryology  of  Cymaiogaater^  which,  on  account  of  the  scarcity  of 
material  have  not  been  made  out  as  fully  as  desired,  are,  the  first  formation  of  the 
embryo,  its  relation  to  the  blastopore,  and  the  development  from  the  closing  of  the 
blastopore  till  three  protovertebrsB  are  copapleted.  I  have  given  full  particulars  as  to 
when  and  where  eggs  are  to  be  obtained  with  the  hope  that  others  will  fill  these  gaps. 

I  am  indebted  to  the  San  Francisco  Microscopical  Society  for  the  use  of  its  library 
and  for  many  other  courtesies.  I  am  under  many  obligations  to  Dr.  Theodore  Gill, 
of  the  Smithsonian  Institution.  Several  years  ago  he  showed  me  an  unpublished  and 
abandoned  work  on  west  coast  fishes,  which,  among  other  things,  contained  the  various 
accounts  of  the  early  observers  on  the  viviparity  of  EmMotodda.  When,  later,  I  was 
preparing  the  historical  portion  of  this  paper.  Dr.  Gill  sent  me  the  whole  of  this  mate- 
rial so  far  as  it  related  to  the  Embiotocida  as  well  as  all  of  his  manuscript  notes, 
accompanied  by  the  following  remarks:  '^Make  such  use  of  them  as  you  wish  and 
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keep  them  as  long  as  you  need  them.  Ton  can  use  them  as  copy  and  thas  avoid  the 
task  of  transcribing.'' 

The  synonymy  of  the  Embiotocidce  in  the  following  review  to  1868  is  Dr.  Gill's, 
with  only  slight  alterations.  The  etymology  of  the  generic  names  is  also  reprodaced 
here  as  given  in  his  onpablished  work.  Snch  other  x>ortions  as  I  have  incorporated  in 
the  paper,  I  have  indicated  by  quotation  marks,  also  giving  direct  credit  for  the  same^ 

I  wish  to  express  my  thanks  to  Dr.  Silas  M.  Mooser,  of  San  Francisco,  in  whose 
laboratory  the  sections  necessary  for  the  part  of  the  work  here  presented  were  made.  I 
wish  also  to  acknowledge  my  indebtedness  to  ex-Governor  (now  United  States  Senator) 
G.  0.  Perkins,  of  San  Francisco,  for  enabling  me  to  visit  various  parts  of  the  coast  of 
California.  I  am  under  similar  obligations  to  Mr.  A.  N.  Towne,  of  the  Southern  Pacific 
BaOroad  Company.  Dr.  Howard  Ayres  kindly  furnished  me  with  references  to  the 
bibliography  bearing  on  some  of  the  points.  Finally,  Mrs.  Eigeumanu  assisted  me  in 
all  the  stages  of  securing  and  preserving  the  material,  rendered  much  assistance  in 
preparing  the  paper,  and  corrected  all  the  proofs. 


A  REVIEW  OF  THE  EMBIOTOCID^ 

[By  Carl  H.  Eigenmanii  and  Albert  B.  Ulrey.] 

The  writers  have  attempted  in  this  paper  to  collate  the  various  references  to  the 
species  of  Embiotocidw  and  to  present  a  synopsis  of  the  genera,  together  with  brief 
descriptions  of  the  species^ 

Most  of  the  American  species  have  been  examined  by  us,  and  in  order  to  deter- 
mine the  number  of  valid  genera  skeletons  have  been  prepared.  These  show  that  the 
earlier  authors  have  been  more  fortunate  in  their  opinions  concerning  genera  of 
Embiotooidce  than  the  more  recent  ones.  The  genus  Ditrema  has  been  admitted  on 
second-hand  knowledge.  As  yet  no  one  has  given  any  very  lucid  characterization  of 
this  genus  as  distinct  from  Emhiotoea  and  external  differences  seem  to  be  wanting. 

EMBIOTOCIDiS. 

Holoonoii  or  Embiotoooidce  Agassiz,  Am.  Jonr.  Sol.  aud  Arts  (2),  v.  16, 383, 1853. 

Holconoti  seu  EmhiotoooidcB  TroBchel,  Archiv  fiir  Naturgeschichte,  20.  Jahrg.,  B.  1, 167,  1854. 

Holconoii  or  EmhiotocoidcB  AgasBlz,  Am.  Joar.  Sci.  and  Arts  (2),  v.  17,  May,  1854. 

Holconoti  Troechel,  Archiv.  filr  Naturgeschiohte,  21.  Jahrg. ,  B.  1, 347, 1855.  (Synopsis  of  genera. ) 

Holconoii  Canestrini,  Verhandlungen  der  K.  K.  Zoologisch-Botanischen  Gesellschaft  iu  Wien, 

Jahrgang  1860. 
Holoonoiaidei  Bleeker,  Ennm.  Sp.  Piscium  Archipel.  Indico,  xviii,  1859. 
HoloonoUd(B  Eigenmann,  Report  State  Board  Fish  Commissioners,  California,  1890,64. 
Embiotocidas  Richardson,  Enoycl.  Brit.,  8th  ed.,  v.  12, 268,  1856. 

Emhiotoeaidtp  Qlrard,  Expl.  and  Surv.  for  R.  R.  Route  to  Paciac,  v.  10,  Fishes,  164, 1858. 
Embiotocidce  GUuther,  Cat.  Fish.  Brit.  Mus.,  v.  4,  244, 1862. 
EmbioioooitUe  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862  [v.  14],  274. 
Embiotocidw  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.  1872,  v.  20, 343. 

Embiotooidw  Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  586, 1883.    Jordan,  Cat.  Fish.  N.  A.,  96, 1885. 
Diiremata  Fitzinger,  Sitznngsber.  K.  Akad.  der  Wissensrh.  (Wien),  B.  67,  1  Abth.,  30, 1872. 
IHlremidw  Eigenmann  &.  Eigenmann,  Proc.  Cnl.  Acad.  Sci.  1890, 2d  ser.,  vol.  iii,  9. 
MenidcB  gen.,  Temra.  &.  Schlegel,  Bleeker  (1858). 
Lahroidw  gen.,  Gibbons,  1854,  Van  der  Iloevon. 
ScombHdw  gen.,  Gtinther,  1860. 

Habitat:  Coasts  of  California  and  Japan,  Sacramento  Valley. 
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Description  of  family  of  Embiotocidw, — Viviparous  teleostn  with  united  lower 
pharyngeals;  paired  nasal  openings;  dorsal  fin  single,  with  8  to  18  spines;  a  sheath  of 
scales  along  the  base  of  part  of  the  dorsal,  separated  from  the  scales  of  the  sides  by 
>a  naked  line;  anal  with  three  spines,  its  form  diitering  in  the  sexes  of  some  species; 
ventral  fins  thoracic,  i,  5.  Ko  teeth  on  vomer  or  palatines;  teeth  in  jaws  small,  some 
of  those  on  pharyngeals  larger,  conical  or  paved.  PseudobranchiaB.  No  pyloric  cceca. 
Oviduct  opening  behind  the  vent. 

Common  charcicters. — Body  compressed,  oblong.  Cheeks,  operculum,  and  inter- 
operculam  scaly;  scales  mostly  cycloid.  Lateral  line  arched,  continuous.  Mouth 
small,  terminal;  upper  jaw  protractile.  Maxillary  without  supplemental  bone.  Gill 
membranes  free  from  the  isthmus. 

ANALYSIS  OK   THE  GENERA  OF  EMBIOTOCIDiE. 

a.  Dorsal  spines  8-11;  anal  spines  graduated (EMBiOTOCiNiE.) 

b.  Abdominal  vertebroB  17;  caudal  19;  aual  basis  much  shorter  than  the  abdomen;  A.  iii,  23;  lips 

large,  lower  lip  with  a  frenum;  gill-rakers  slender,  short  (7  -f  13) ;  anterior  and 
lateral  teeth  of  pharyngeals*8mall,  bluntly  conic ;  a  triangular  posterior  patch 
of  larger  teeth,  all  but  the  posterior  row  truncate,  the  posterior  row  conic. 

Hypsurus,  1. 
bb.  Abdominal  vertebrsB  13-15;  anal  basis  eqnaling,  or  longer  than,  the  abdomen. 
0.  Teeth  entire,  usually  bluntly  conic. 
d,  Dentiferous  surface  of  lower  pharyngeals  arched,  the  anterior  teeth  much  worn,  the  posterior 

not  at  all,  the  cutting  surface  of  the  anterior  teeth  flattened,  that  of  the  poste- 
rior teeth  not  faced.  Teeth  of  the  upper  pharyngeals  similar  to  those  of  the  lower 
pharyngeals,  but  the  poeieriar  teeth  of  the  upper  pharyngeal  applied  to  the  an- 
terior of  the  lower  pharyngeal ;  the  posterior  teeth  of  the  upper  pharyngeals  thus 
resemble  the  anterior  of  the  lower  pharyngeals  and  the  anterior  of  the  upper  the 

posterior  of  the  lower Damauchthys,  2. 

dd,  Dentiferous  surface  of  lower  pharyngeals  flat  or  concave. 
e.  Teeth  in  two -series  in  each  Jaw.  Male  with  one  of  the  anterior  rays  of  the  anal  transformed 
into  a  triangular  plate ;  anal  basis  forming  a  decided  angle  at  this  point ;  the  rays 
in  front  of  this  point  with  a  thibk  covering  of  skin ;  pharyngeal  teeth  mostly 
small,  conic,  only  a  few  in  the  last  two  series  enlarged,  some  of  which  are  some- 
times truncate  molars. 
/.  Vertebrie  33-36;  lower  lip  without  a  frenum;  gill-rakers  very  long,  slender,  and  tapering, 

23  to  29 ;  anal  basis  below  12-14  caudal  vertebree H ypbrprosopon,  3. 

ff,  Vertebrw  32  (14-f  18);   lower  lip  without  a  frenum;  gill-rakers  moderate,  stout,  blunt, 

6  + 11 ;  anal  basis  below  11  caudal  vertebr» Holconotus,  4. 

f/f,  VertebriB  29  (13-|-16);  lower  lip  with  a  broad  frenum;  gill-rakers  short,  stout,  blunt, 

5  -f- 11 ;  anal  basis  below  10  caudal  vertebrae Amphistichus,  5. 

ee.  Teeth  none,  or  in  a  single  series  in  each  Jaw,  anterior  and  lateral  pharyngeal  teeth  small, 
conic,  the  median  and  posterior  ones  large,  tmnoate,  molars ;  males  with  a  gland 
on  some  of  the  anterior  anal  rays,  the  anal  basis  without  angle,  none  of  the  rays 
modified  to  form  a  definite  plate. 

g.  Teeth  none,  lips  thin ;  Jaws  greatly  protractile Nkoditrema,  7. 

gg.  Teeth  in  both  Jaws. 

k.  Lower  lip  very  thick,  lobed,  without  a  frenum;  gill-rakers  long Rhacochilus,  6. 

kh.  Lower  lip  thin,  normal,  entire,  with  a  fi«num. 
t.  Scales  small,  60-75  in  lateral  line. 
j.  The  characters  of  JHtrema  should  be  added  here.    No  examination  of  internal 

organs  has  as  yet  been  made Ditrema,  8. 

k,  VertebriB  14  -f  18  or  19,  anal  basis  below  9  caudal  vertebrse ;  fiVst  htemal  spine 
small,  applied  to  the  second Embiotoca,  9. 
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kk,  Vertebrs  14  or  15  +  21  to  24;  anal  basis  below  11  or  more  candal  TertebnB; 
first  hasmal  spine  as  large  as  seoond,  sometimes  approximated  with  the  second. 

Phanbrodon,  10. 
it.  Scales  large,  40-50  in  lateral  line;  yertebrse  13  +  21  or  15  -f  19;  gill-rakers  short, 
blunt,  wide  set,  6  +  12;  anal  basis  (roBoceiu)  below  9  candal  vertebne. 

Brachtibtius,  11. 

hkh.  Lower  lip  thin,  withont  a  frenum;  yertebne,  14+20;  scales  large,  less  than  40  in 

lateral  line ;  gill-rakers  long,  slender,  10+21 ;  anal  basis  below  12  candal  verte- 

brsB ;  pharyngeal  teeth  as  in  Brtuik^HuBf  the  central  and  posterior  ones  blnnt 

molars Cymatogastkr,  12. 

cc.  Teeth  incisor-like,  trilobed;  yertebrse,  14+20;  scales,  large;  outer  series  of  phar>'ngeal  teeth 

small,  conic ;  the  rest  (about  32)  large  molars  closely  appressed ;  anal  basis  below 
7  candal  yertebrse;  gill-rakers  long,  slender,  6+14;  sixth  dorsal  spine  highest; 
male  with  a  deep  depression  at  the  base  of  the  anterior  anal  rays,  a  gland  below 

the  middle  of  the  depression Abbona,  13. 

aa.  Dorsal  spines  1&-18,  the  sixth  or  seyenth  highest;  second  anal  spine  largest;  yertebrse,  14+20; 

about  12  of  the  median  posterior  teeth  of  pharyngeals  large,  all  but  the  median 
three  of  these  obliqnely  truncate  molars,  the  remainder  small ;  gill-rakers  short, 
slender,  6+12;  teeth  in  a  single  series;  lower  lip  withont  frenum. 

{Hysteroearpinae),  Hystbrocarpus,  14. 

1.  HTPSUEVS*  A.  Agassiz. 

Embiotoca  sp.  Agassiz,  Am.  Jonm.  Sci.  Sl  Art,  1853,389  (sp.). 
Hyp&urus  A.  Agassiz,  Proc.  Bost.  Soo.  Nat.  Hist.  1861,  133  (oaryt). 

Type:  Embiotoca  caryi  L.  Agassiz. 

1.  UYPSTTRUS  CAR7I  Agassiz.  \ 

Embiotoca  carifi  Agassiz,  Am.  Joum.  Sci.  d&  Art  (2),  v.  16,  389,  1853  (San  Francisco) ;  Agassiz, 
Am.  Joum.  Sci.  A  Art  (2),  y.  17,  366,  1854;  id.,  Archiy  fiir  Naturgeschichie,  21.  Jahrg., 
B.  1,  32, 1855;  A.  Agassiz,  Proc.  Bost.  Soc.  Nat.  Hist.,  y.  8,  126, 1861. 

Hypsu-nu  oaryi  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  y.  8,  133,  1861 ;  Cooper,  Nat.  Wealth 
Cal.  by  Cronise,  489,  1868;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880,  456  (San  Fran- 
cisco to  Santa  Barbara,  Cal.);  Rosa  Smith,  A  List  of  the  Fishes  of  San  Diego,  Cal., 
Noy.,  1880;  Jordan  &,  Jony,  Proc.  U.  S.  N.  M.  1881,  11  (Monterey,  San  Francisco,  Santa 
Barbara,  Cal.);  Jordan  &,  Gilbert,  Proc.  U.  S.  N.  M.  1881,  11  (Tomales  to  Santa  Bar- 
bara, Cal.);  Jordan  &,  Gilbert,  Syn.  Fish.  N.  A.,  593,  1883  (Santa  Barbara  to  San 
Francisco);  Jordan,  Cat.  Fish.  N.  A.,  96,  1885;  £.  Sl  £.,  Annals  N.  Y.  Acad.  Sci.,  vi, 
June,  1892  (Santa  Barbara  to  San  Francisco). 

JHirema  caryi  Gfinther,  Cat.  Fish.  Brit.  Mns.,  iv,  247,  1862  (San  Francisco). 

Boloonoius  gibhonsiif  Cal.  Acad.  Sci.,  mss.,  1854;  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 
V.  7, 122;  Archiv  Tdr  Naturg.,  21.  Jahrg.,  B.  1,  333,  1855. 

Habitat:  Coast  of  California  from  San  Diego  to  San  Francisco.  This  species  is 
bat  rarely  found  at  San  Diego,  only  one  or  two  specimens  having  been  seen  there.  It 
is,  however,  one  of  the  commonest  species  of  Umbiotooidw  in  the  San  Francisco  markets. 

Body  elliptical,  ventral  profile  mach  straigbter  than  dorsal;  caudal  peduncle 
slender,  head  considerably  depressed  above  the  eye ;  lower  jaw  included ;  rays  of  dorsal 
fin  equaling  or  higher  than  spines.  The  maxillary  reaches  about  eigbt-ninths  distance 
to  front  of  orbit,  included  under  the  orbital ;  premaxillaries  anteriorly  about  on  a  level 
with  lower  rim  of  pupil.  The  anal  fin  very  short,  placed  far  back,  the  rays  closely 
crowded  together  and  spines  small;  fourth  to  sixth  dorsal  spines  highest. 

Head,  3^;  depth,  2^;  D.  x,  23;  A.  in,  24;  Lat.  line,  71. 


*  'Ttffif  high,  and  ovpd,  tail. 
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8.  DAXALICHTHTS*  Girard. 

Damaliekthy$  Girard,  Proo.  Aoad.  Nat.  Sci.  Phila.  1855,  321  (vocca);  id.  Pacific  R.  R.  Sarvey, 
X,  181, 1859;  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1855,  321;  Jordan  Sc  GUbert,  Syn.  Fish. 
N.  Am.,  597, 1883. 

Embiotooa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  136  (ap.). 

Ditrema  GiiDther,  Cat.  Fish.  Brit.  Mas.,  iv,  1862  (sp.). 

Type:  Bamaliokthys  vcu>ca  Giraid= ar^yro«omu«. 


2.  DABCAiaCHTHTS  ARaTROSOBfUS  Girard. 

(Plate  xcn,  fig.  1.) 

fiaMotoca  art^yrMomtM  Girard,  Proc.  Acad.  Nat  Sci.  Phila.  1855,  vii,  136  (San  IiYancisco) ;  id. 
Pacific  R.  R.  Survey,  vi,  25,  1857;  id.  Pacific  R.  R.  Survey,  x,  180,  1859  (San  Fran- 
ciaco);  A.  Agaseiz,  Proc.  Boston  Soc.  Nat.  Hist.,  viii,  127,  1861;  Cooper,  Nat.  Wealth 
Cal.  by  Cronise,  489. 

Pkan/trodon  argyroaoma  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  14,  274  (note). 

Vamalichtkya  argyrosomua  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880,  456  (Puget  Sound  to  San 
Pedro,  Cal.);  Jordan  &  Jouy,  Proo.  U.  S.  N.  M.  1881,  11  (Puget Sound, Monterey,  Santa 
Barbara,  Cal. ) ;  Jordan  A  Gilbert,  Proo.  U.  S.  N.  M.  1881, 49  (San  Pedro  to  Puget  Sound) ; 
Bean,  Proo.  U.  S.  N.  M.  1881, 265  (Puget  Sound,  Vancouver  Island) ;  Bean,  Proc.  U.  S.  N. 
M.  1883,  360  (Departure  Bay,  B.  C);  Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  597,  1883 
(Pacific  coa3t  north  to  Vancouver  Island);  Jordan,  Cat.  Fish.  N.  A.,  97,  1885  (name); 
Elgenmann  &  Eigenmann,  Proc.  Cal.  Acad.  Sci.,  2d  ser.,  vol.  iii,  9,  1890  (San  Diego); 
id.  Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (San  Diego,  San  Pedro  to  San  Francisco, 
Puget  Sound). 

Damaliehthya  vaoca  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  321, 18.'>5  (Puget  Sound);  Archiy 
fUr  Natnrgeschichte,  21.  Jahrg.,  B.  1,  318,  1855;  Girard,  Expl.  and  Surv.  for  R.  R.  Route 
to  Pac.,  V.  10,  Fishes,  182,  pi.  xxxiii.  1858;  Snckley,  Expl.  and  Surv.  for  R.  R.  Route  to 
Pac.,  T.  12,  Stevens'  Report,  book  2,  358,  1859;  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v. 
8, 127, 1861;  Cooper.  Nat.  Wealth  Cal.  by  Cronise,  489, 1868;  Lockington,  Rpt.  Comm. 
Fisheries  California,  30, 1879. 

Ditrema  vacea  Gilnther,  Cat.  Fish.  Brit.  Mus.,  iv,  246,  1862  (Sau  Francisco). 

Habitat:  Pacific  coast,  from  San  Diego  to  Vancouver  Island. 

This  species  is  not  uncommon  at  San  Diego  and  is  quite  abundant  in  the  San 
Francisco  markets. 

Body  ovate,  dorsal  and  ventral  profile  nearly  equally  curved,  tapering  abruptly 
into  a  long  slender  caudal  peduncle.  Head  rather  large,  occipital  region  little 
depressed  ;  lower  jaw  included;  maxillary  reaching  nearly  to  the  front  of  the  orbit. 
Bye  large,  a  little  longer  than  the  snout.  Teeth  few,  conical,  bluntish,  in  one  series. 
Oill-rakers  slender,  7+13.  Spines  of  dorsal  fin  stout,  shorter  than  longest  rays.  Pec- 
torals long,  reaching  beyond  theventrals.  Color  soiled  white,  with  silvery  luster; 
three  or  four  obscure  dusky  bars,  most  distinct  in  the  young:  fins  nearly  plain,  dusky. 


*  ddftaXic,  calf;  Ix^f  ^th,  in  allusion  to  its  yiviparity. 
F.  C.  B.  1892 2b 
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8.  HTPEBPBOMPO V  •  Gibbons.  ! 


HyperproBopon  Gibbons,  Daily  Placer  Times  and  Transcript,  May  18, 1854 ;  Proc.  Acad.  Nat.  Sci. 
Phila.1854,  Y.  7,  124  (argenteui);  A.  Agasslz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8, 132,1861. 
ICnnichthyB  t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  v.  7, 322  (megalttpa). 
ffyperprosodon  X  Troschel,  Archiv  f.  Natnrg.,  21.  Jahrg.,  Band  1,  338-344. 
Bramopeit  $  Agassiz,  mss.  (fide  A.  Agassiz)  (mento). 

Hypocritichthys  ||  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  ▼.  X4,  275  (analis). 
Amphi8tiehu$  Jordan  &  Gilbert,  Syn.  Fish.  N.  Am.,  590,  1883  (sp.). 
HolconotM  Jordan,  Cat.  Fish.  N.  Am.,  96,  1885  (sp.). 

Type :  Hyperprosopon  argenteus  Gibbons. 

We  have  not  been  able  to  examine  H,  analis  A.  Agassiz,  which  uay  constitate  a 
genus  distinct  from  Hyperprosapan.  The  latter  is  distinguished  from  Holoonotus  by 
the  characters  indicated  in  the  key  to  the  genera.** 

ANALYSIS  OK   8PBCIRS  OF   HYPERPROBOPON. 

a,  Ajiul  iin,  iii,  23.  {Mypooritiohthys  Gill.) 
ft.  Body  comparatively  elongate ;  upper  anterior  profile  nearly  straight,  depressed  aboye  the  eyes. 
Snout  sharp.  Mouth  large,  very  oblique,  the  tip  of  the  lower  Jaw  on  a  line  with  the  npper 
profile  of  the  snout;  maxillary  reaching  front  of  orbit.  Dorsal  spines  high  and  slender, 
longer  than  the  soft  rays,  the  middle  longest;  anal  spines  small;  caudal  fin  short,  not  widely 
forked ;  pectorals  short  and  broad,  four-fifths  the  length  of  head.  Eye,  five-fourths  the  length 
of  snout;  Head,  3^;  depth,  2^;  D.  ix,  22;  A.  iii,  23;  lat.  1.,  63.  Color  silvery;  an  inky  blotch 
on  the  middle  of  the  anal,  and  a  fainter  blotch  on  the  spinous  dorsal;  front  of  anal  yeUow; 

fins  otherwise  plain.    Axil  black.    (Jordan  <&  Gilbert. ) Akalis,  3. 

aa.  Anal  fin,  iii,  29-32.    Interorbital  region  rather  abruptly  depressed  at  the  nape.    Eye  large. 
(Hyp&rprosopon  Gibbons.) 

£,  Ventral  fins  broadly  tipped  with  black;  anal  plain  or  with  dusky  margin,  iii,  33;  D.  ix,  27; 
lat.  1.,  72-74.  Eye,  3.  Body  ovate,  the  ventral  profile  somewhat  more  curved  than  the  dorsal. 
Snout  very  short,  considerably  shorter  than  the  eye.  Maxillary  not  included  under  the  orbital, 
reaching  almost  to  the  front  of  the  orbit;  mouth  oblique,  the  lower  Jaw  projecting.  Dorsal 
fin  with  middle  spines  higher  than  the  last  or  than  the  soft  rays;  anal  low,  spines  slender. 
Head,  3i;  depth,  2.  "Color,  bluish  black  above;  sides  bright  silvery,  sometimes  faintly 
barred." Argbnteus,  4. 

CO.  Ventral  fins  plain;  anal  blackish  anteriorly,  iii,  30;  D.  ix,  25;  lat.  1.,  60-65.  Eye,  3^.  Body 
elliptic  ovate,  the  dorsal  outline  not  curved  as  much  as  the  ventral ;  snout  very  short,  much 
shorter  than  the  eye ;  maxillary  not  included  under  the  orbital,  reaching  nearly  to  the  front 
of  the  orbit;  mouth  oblique,  the  lower  Jaw  projecting.  Sixth  dorsal  spine  highest,  higher 
than  the  soft  rays;  anal  low,  the  spines  weak.  Head,  3^;  depth,  2.  Color,  ''greenish  olive 
above,  sides  bright  silvery ;  5  or  6  short  hlaokish  vertical  bars  on  the  sides,  these  sometimes 
obsolete;  caudal  reddish,  dusky  at  tip.'' Agassizu,  5. 


"*  HyperproBopon:  Tn-^p,  above,  and  npoaunovy  face ;  alluding  to  the  production  upward  of  the 
facial  outline  and  snout.  / 

t  Ennichthye:  Contracted  from  'Eweoaaevuf  to  hatch,  and  ixOvcy  fish ;  in  allusion  to  the  viviparity. 

t  'ffyperprosodon:  Probably  due  to  a  misapprehension  of  the  etymology  of  HyperproBopon,  and 
perhaps  supposed  to  have  been  derived  from  vnkp,  quasi,  excessively,  and  irpbaoSo^,  sexual  intercourse. 

f  BramopHs:  Brama,  type  of  a  peculiar  family  of  Acanthopterygian  fishes,  and  ojfft^f  form;  in 
allusion  to  a  superficial  resemblance  of  the  genus  to  Bratna. 

li  Hypooritichthys:  'TiroKplr^Cf  hypocrite,  and  Ix^ij  fish ;  alluding  to  the  deceptive  nature  of  the 
external  appearance,  the  genus  having  much  superficial  resemblance  to  Cynuitogaster  in  form  as  well 
as  size,  disguising  in  a  measure  its  close  affinity  to  Hyperproaopon.    Type,  H,  analia, 

**  Dr.  Gill  informs  us  that  on  the  basis  of  the  classification  adopted  the  genus  Hypocriticktky$  is 
yalid  and  distinct  frt>m  HyperproBopon, 


i 


r 
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3.  H7PBRPR080P0N  ANAUS  A.  Agaasiz. 

HyperproBoj^H  anaUs  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  viii,  138,  1861  (uame  only); 

Eigenmann  &,  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  vi,  Jnne,  1892  (Port  Harford  and 

Monterey). 
Hypooritickth^B  aiuUit  Gill,  Proo.  Aoad.  Nat.  Sci.  Phila.  1862,  v.  14,  275  (California) ;  Cooper, 

Nat.  Wealth  Cal.  by  Cronise,  489,  1868. 
Ditrema  anah  Gttnther,  Cat.  Fish.  Brit.  Mns.,  iv,  250,  1862  (California). 
HolamotuB  analU  Jordan  A  Gilbert..  Proc.  U.  8.  N.  M.  1880,  456  (Monterey  Bay,  California) ; 

Jordan  &  Jony,  Proo.  U.  8.  N.  M.  1881, 10  (Monterey,  California) ;  Jordan  &  Gilbert,  Proc. 

U.  8.  N.  M.  1881,  51  (San  Francisco  to  San  Luis  Obispo,  California) ;  Jordan,  Cat.  Fish. 

N.  Am.,  996,  1885. 
AmphUtichus  analUf  Jordan  &  Gilbert,  Syn.  Fish.  N.  Am.,  591,  1883. 

Habitat:  Port  Harford  to  San  Francisco.    Rare. 

4.  H7PERFR080P0N  AROBNTBUS  Gibbons. 

Hyperprosopon  argenieum  Gibbons,  Proc.  Aoad.  Nat.  Sci.  Phila.  1854,  v.  7, 105  (San  Francisco); 
1.  c.  125;  id.,  Archly.  fUr.  Natnrg.,  21.  Jahrg.,  B.  1,338, 1855;  A.  Agassiz,  Proc.  Boston  Soc. 
Nat.  Hist.,  V.  8,  132,  1861;  Gill,  Proc.  Acad.  Nat.  Soi.  Phila.  1862,  v.  14, 276  (California) ; 
Cooper,  Nat.  Wealth  Cal.  by  Cronise,  489,  1868;  Eigenmann  &  Eigenmann,  Ann.  N.  Y. 
Acad.  Sci.,  vi,  June,  1892  (San  Diego,  San  Pedro  to  San  Francisco). 

Holconotus  argenieuB  Rosa  Smith,  A  List  of  the  Fishes  of  San  Diego,  California,  1880,  Nov. ;  Jor- 
dan Sl  Gilbert,  Proc.  IT. S.N.  M.  1880,  456  (San  Francisco  to  San  Diego,  California); 
Jordan,  Proc.  U.  S.  N.  M.  1881,  10  (Monterey,  San  Francisco,  Santa  Barbara,  and  San 
Diego,  California) ;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1881, 50  (Tomales  to  San  Diego, 
California);  Rosa  Smith,  West  Am  Scientist,  1885,  Jano;  Jordan,  Cat.  Fish.  N.  A.,  96, 
1885  (name). 

HtfperproBopon  argenieum  punotatum  Oihbon^f  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7,  106  (fide 
Gill). 

HyperproBopon  areuatue  Gibbons,  Proo.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7, 125;  Archiv.  f.  Natnrg. 
1855,  B.  1,  339;  Gill,  Proc.  Acad. Nat. Sci.  Phila.  1862,  v.  14,  275  (California);  Cooper, 
Nat.  Wealth  Cal.  by  Cionise,  489, 1868;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880,  28  (San 
Diego,  California). 

DUrema  arouaium  GOnther,  Cat.  Fish.  Brit.  Mns.,  iv,  249, 1862  (San  Francisco). 

AmphtBtichuB  arcuatuB  Jordan  &  Gilbert,  Syn.  Fisb.  N.  A.,  591, 1885  (Cape  Mendocino  and  south- 
ward). 

HoleonottiB  megalopB  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7,  152. 

EnniehthyB  megalopB  Girard,  1.  c,  323;  Archiv.  f.  Naturg.  1855,  B.  1,  351;  Girard,  Pacific  K* 
R.  Survey,  v.  6,  26;  id.,  1.  c,  v.  10, 197,  pi.  xxxvii  and  xxvi,  fig.  10  (Presidio,  Humboldt 
Bay,  Astoria). 

Ditrema  megalopB  GUnther,  Cat.  Fish.  Brit.  Mus.,  iv,  249,  1862. 

Habitat:  Astoria  to  Ensenada. 

5.  H7PERPROSOPON  AQA88IZI  Gill. 

HyperproBopon  arcuatum  A.  Agassiz,  Proo.  Boston  Soc.  Nat.  Hist.,  v.  8,133,  1861  (not  of  Gib- 
bons). 

HyperproBopoH  agoBBixi  Gill,  Proc.  Acad.  Nat,  Sci.  Phila.,  v.  14, 276, 1862  (California) ;  Eigenmann 
&,  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (Santa  Barbara  to  San  Francisco). 

Ditrema  ogaBBtzi  GUnther,  Cat.  Fish.  Brit.  Mus.,  iv,  250, 1862  (San  Francisco). 

HoloonotuB  agoBBizi  Jordan  &  Gilbert,  Proc.  U.  8.  N.  M.  1880,  456  (San  Francisco  to  Santa  Bar- 
bara, Cal.);  Jordan  &  Jouy,  Proc.  IT. 8. N.  M.  1881,10  (Monterey  and  San  Francisco, 
Cal.);  Jordan  &  Gilbert,  Proc. U. 8. N. M.  1881, 50  (Tomales  to  Santa  Barbara,  Cal.); 
Jordan,  Cat.  Fish.  N.  Am.,  96, 1885  (name  only). 

AmpkiBtiohuB  ogaBBizi  Jordan  &,  Gilbert,  Syn.  Fish.  N.  A.,  592, 1883  (California). 

HyperproBopon  punctatum  Cooper,  Nat.  Wealth  Cal.  by  Cronise,  486, 1868. 

Habitat:  Santa  Barbara  to  San  Francisco. 
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4.    HOLCOVOTUS*  Agassiz. 

ffolconotus  Agassiz,  Am.  Joam.  Science  and  Art,  v.  17,  367,  May,  1854  (rhodoterus). 
CymatogoBter  Gibbons,  Daily  Placer  Times  and  Transcript,  June  21, 1854  (not  Cymatogaster,  1.  c, 
May  18,  1854) ;  Proc.  Acad.  Nat.  Sci.  PbUa.  1854,  v.  7, 123. 

As  here  understood,  this  genus  is  composed  of  but  a  single  species. 

6.    HOLCONOTUS  RHODOTBRUS  Agassiz. 


*  *0Xk6c»  furrow,  and  votro^,  back ;  referring  to  tbe  dorsal  farrows  common  to  all  tbe  species  of  the 
family. 

t  AmpkUtichus:  'Ajufti,  used  in  tbe  sense  of  doable,  and  aroixoc,  rows;  referring  to  tbe  two  rows  of 
teeth  in  each  jaw. 

t MyHlopkagus:  MvriXoc,  Mytilus,  and  i^yelv,  to  eat;  in  allusion  to  the  supposed  principal  food  of 
the  genus. 


> 


Holoonotus  rhodotertu  Agassiz,  1.  c.  (San  Francisco);  Archiv.  f.  Naturg.  1855,  B.  1,  34;  A.  Agas- 
siz, Proc.  Boston  Soc.  Nat.  Hist.,  vol.  8,  132, 1861;  Cooper,  in  Cronise  Nat.  Wealth  Cal., 
489,  1868;  Jordan  <&  Gilbert,  Proc.  U.  S.  N.  M.  1880,  456  (San  Francisco  to  Santa  Bar- 
bara); Jordan  &  Jouy,  Proc.  U.  S.  N.  M.  1881,  10  (Monterey,  San  Francisco  and  Santa 
Barbara) ;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880, 50  (Tomales  to  Santa  Barbara,  Cali- 
fornia); Jordan  Cat.  Fish.  N.  A.,  96, 1885;  Eigeumann  &  Eigenmann,  Ann.  N.  Y.  Acad. 
Sci.,  June,  1892  (San  Diego,  Santa  Barbara,  Monterey,  San  Francisco). 

Ditrema  rhodoterum  QUnther,  Cat.  Fish.  Brit.  Mus.,  iv,  250,  1862  (San  Francisco). 

Ampkistickus  rhodoterus  Jordan  &,  Gilbert,  Syn.  Fish.  N.  A., 592, 1883  (California);  Eigenmann 
&  Eigenmann,  Proc.  Cal.  Acad.  Sci.,  2d  ser.,  in,  9,  1890  (San  Diego). 

CynutiogMter  pulchellus  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  8,  123,  July?  1854;  Archly  flir 
Naturg.,  21.    Jahrg.,  B.  1,  335,  1855. 

Holcanotus  pulchelliM  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8,  132,  1862 ;  Cooper,  Nat- 
Wealth  Cal.  by  Cronise,  489,  1868. 

Cymatogaster  larkineii  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  123  (San  Francisco);  Archiv 
f.  Naturg.  1855,  B.  1,  336.  ^ 

Cymatogaster  ellipticuB  Gibbons,  Proc,  Acad.  Nat.  Sol.  Phila.  1854, 124  (San  Francisco);  Archly  ^ 

f.  Naturg.  1855,  B.  1,  336. 

Habitat :  Coast  of  California  from  San  Francisco  to  San  Diego. 

Body  ovate,  dorsal  and  ventral  outlines  nearly  equally  curved.  Profile  above  the 
eye  little  depressed;  the  snout  a  little  longer  than  the  eye.  Mouth  quite  oblique,  the 
lower  jaw  not  projecting;  maxillary  not  included  under  the  orbital,  reaching  to  the 
front  of  the  pupil.  Fifth  dorsal  spine  highest,  considerably  higher  than  the  sofb  rays; 
pectorals  falcate,  not  reaching  the  tips  of  ventrals;  color,  ^'greenish  above;  sides  sil- 
very, prof  usely  covered  with  spots  and  blotches  of  light  orange-brown  or  coppery  red, 
these  mostly  in  the  form  of  interrupted  vertical  bars;  caudal,  anal,  and  ventral  fins 
bright  reddish  without  black  spots  or  markings"  (Jordan  &  Gilbert).  Head,  3^ ;  depth, 
24.    D.  IX  or  X,  26;  A.  ill,  29;  Lat.  line,  69. 

6.  AMPHISTICHUS  Agassiz. 

Amph%9t%(i\u8^  Agassiz,  Am.  Journ.  Science  and  Art,  (2)  v.  17,  367,  May,  1854  {ar.genteut), 
Mytilaphaguat  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  125  {fa8ciatii9=argenteu8). 

Type:  Amphistichus  argenteus  Agassiz. 
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7.  AMPHZSTICSmS  ARGEJStTEUB  Agassiz. 

AmphiBtiokua  argenteus  Agaasiz,  Am.  Joam.  Science  and  Arts  (2),  v.  17, 367,  1854  (California) ; 
Archiv  filr  Naturg.  1855,  B.  1, 34;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7, 141  and 
153;  id.,  I.e.,  323;  id.,  Archiv. f.  Naturg.  1855,  B.  1,  352;  W., Pacific  R.R. Survey,  v.  10, 
201,  pi.  XXXIX,  1859  (San  Francisco,  Presidio);  id,,  I.  c,  Whipple's  Report,  51,  1859 
(San  Francisco);  id.,  I.e.,  Williamson's  Report, 88,  1859  (San  Francisco);  Agassiz,  Proc. 
Boston  Soc.  Nat.  Hist.  1861,  131;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275  (Cali- 
fornia); Cooper,  in  Cronise  Nat.  Wealth  Cal.,  489,  1868;  RosaSmith,  A  List  of  the  Fishes 
of  San  Diego,  Cal.,Nov.,  1880;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.1880,  28  (San  Diego, 
Cal.) ;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880, 456  (San  Francisco  to  San  Diego,  Cal.) ; 
Jordan  Sl  Jouy,  Proc.  U.  S.  N.  M.  1881,  10  (Monterey,  San  Francisco,  Santa  Barbara, 
Cal. ) ;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1881, 50  (Tomales  to  San  Diego,  Cal. ) ;  Jordan 
&  Gilbert,  Syn.  Fish.  N.  A.,  593, 1883  (CaUfomia);  Jordan,  Cat.  Fish.  N.  Am.,  96,  1885; 
Rosa  Smith,  West  Am.  Scientist,  June,  1885  (San  Diego);  Eigenmann  &  Eigenmann, 
Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (San  Diego  to  San  Francisco). 

Ditrema  argenteum  GUnther,  Cat.  Fish.  Brit.  Mns.,  iv,  251, 1862  (San  Francisco) ;  Lord,  Naturalist 
in  Vancouver  Isl.  and  Brit.  Col.,  i,  120,  pi.  opposite  p.  160, 1866. 

Mytilophagua  fa$oiaiu8  QibhouB,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  ▼. 7,  125  (San  Francisco); 
id.,  Archiv  f.  Naturg.,  1855,  B.  1, 340. 

Amphi8tichu8  heermanni  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  ^*  7,  135. 

Ennwhihjf9  heermanni  Girard,  I.  c.,323;  id.,  Archiv  f.  Naturgeschiohte,  1855,  B.  1.,  351;  t<2., 
Pacific  R.  R.  Survey,  v.  10,  199,  pl.xxxviii  and  xxvi,  fig.  9,  1859  (Cape  Flattery,  San 
Francisco);  id.,  I.  c,  Williamson's  Report,  88,  1859  (San Francisco). 

Amphi8Uchu9  Hmilis  Girard,  Proc.  Aoad.  Nat.  Sci.  Phila.  ia54,  v.  7,  153;  id.,  1.  c,  323,  1855;  id., 
Archiv  f.  Naturg.  1855,  B.  1,  353;  id.,  Pacific  R.  R.  Survey,  203,  pL  xxxvi,  fig.  5-9,  1859 
(San  Francisco);  id.,  1.  c,  Williamson's  Report,  88,  1859  (San  Francisco). 

Habitat:  San  Diego  to  Cape  Flatt>ery. 

Body  ovate,  the  dorsal  profile  much  more  curved  thau  the  straigbtish  ventral 
outline.  Moutb  slightly  oblique,  comparatively  large.  Snout  longer  than  the  rather 
small  eye.  Interorbital  region  little  depressed;  maxillaries  not  included  under  the 
orbital,  reaching  to  the  front  of  the  pupil;  lower  jaw  included.  Dorsal  spines  strong, 
the  fifth  or  sixth  longest,  not  so  long  as  the  soft  rays;  pectorals  slightly  falcate,  reach- 
ing almost  to  the  tips  of  the  ventrals.  Head,  3^;  depth,  2^;  D.  x,  24;  A.  iii,  26;  lat. 
1.,  67.  Color,  "  silvery;  sides  with  narrow  vertical  bars  of  a  brassy  olive  color,  alter- 
nating with  vertical  series  of  spots  of  similar  color;  fins  plain;  vertical  fins  sometimes 
edged  with  dusky."  A  few  specimens  have  been  observed  in  which  the  sides  were 
uniformly  brassy. 

6.  RHACOCHILUS  Agassiz. 

Rhacockilus*  Agassiz,  Am.  Jooru.  Science  and  Art,  (2)  v.  17,  367,  May,  1854  {tozotes). 
Pachjflabruei  Gibbons,  Proc.  Cal.  Acad.  Sci.  in  Daily  Placer  Times  and  Transcript,  San  Fran 
Cisco,  Jnne  21,  1854. 

Type:  RhaeochUus  toxotes  Agassiz. 


*  RJiocochHus:  P6koc  rag,  and  ;tr£Xoc|  lip;  referring  to  the  slashed  lips  of  the  %dult. 
*Pachylabru9:  Jlaxvc,  thiok  and  labrue,  lip;  a  hybrid  word  alluding  to  the  thickened  lips. 
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a  RHACOCHILU'S  TOXOTB8  Agassiz. 
(Plate  xcii,  flg.  2.) 

RhaoochilM  ioxotes  Agassiz,  Am.  Journ.  Scl.  and  Art  (2),  v.  17,  367,  1854;  Archir  ftir  Natnrge- 
Bchichte,  21.  Jahrg.,  B.  1,  33;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  8,  136,  1856; 
(iirard,  ExpL  and  Snrv.  for  R.  R.  Route  to  Pacific,  v.  10,  Fishes,  188,  pL  XL,  1859 
(Tomales  Bay);  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8,  130,  1861;  Cooper.  Nat. 
Wealth  Cal.  by  Cronise,  489,  1868;  Jordan  <&  Gilbert,  Proc.  U.  S.  N.  M.  1880,  456  (San 
FranciHco  to  San  Pedro,  California);  Jordan  Sl  Jony,  Proc.  U.  S.  N.  M.  1881,  11 
(Monterey,  Wilmington,  Santa  Barbara,  San  Francisco^  California) ;  Jordan  &,  Gilbert, 
Proc.  [J.  S.  N.  M.  1881,  49  (San  Pedro  to  San  Francisco,  California);  Eigenmann,  1890; 
Jordan  &.  Gilbert,  Syn.  Fish.  N.  A.,  596, 1883  (California) ;  Jordan,  Cat.  Fish.  N.  Am.,  96, 
1885;  Eigenmann  &  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (San  Diego  to 
San  Francisco). 

Ditrema  toxotes  Giinther,  Cat.  Fish.  Brit.  Mus.,  jv,  247,  1862  (San  Francisco). 

Pachylabrus  varieg^tue  Gibbons,  Proc.  Acad.  Nat.  Soi.  Phila.,  v.  7,  p.  126;  Archiv  ftir  Natur- 
geschichte,  21  Jahrg.,  B.  1,  p:  311,  1855. 

Habitat:  San  Francisco  to  San  Diego. 

Body  ovate,  tapering  abruptly  into  a  loug  and  robust  caudal  peduncle;  mouth 
comparatively  large,  the  lower  jaw  included;  eye  large;  the  soft  dorsal  rays  consider- 
ably higher  than  the  low  spinous  dorsal;  caudal  short,  deeply  forked,  the  upper  lobe 
the  longer;  pectorals  and  ventrals  long.  Head,  3|;  depth,  2f ;  D.  x,  23;  A.  ni,  30; 
lat.  line,  76.    Color  olivaceous  with  brassy  reflections  and  dusky  points;  fins  plain. 

7.  HEODITBEMA  Steindachner  &  Doderlein. 

Neoditrema  Steindachner  &  Doderlein,  Denk.  Ak.  Wiss.  Wieu,  xlvij  82, 1883  (rantanneti). 

Type:  Neoditrema  ransonneti  St.  &  D. 

This  genus  is  described  as  a  Ditrema  without  teeth  in  its  jaws. 

9.  NBODITRBMA  RANSONNETI  Steindachner  <&  Doderlein. 
Neoditrema  ransonneti  Steindachner  <&  Doderlein  (Yokohama,  Toklo). 

Habitat:  Japan. 

Strongly  compressed,  especially  below  the  pectorals;  profile  to  occipital  process 
concave;  mouth  greatly  protractile;  head  pointed,  mouth  oblique;  lower  jaw  included; 
maxillaries  concealed  under  preorbital,  reaching  to  eye.  Dorsal  spines  graduated 
from  the  first  to  the  last,  which  is  equal  to  the  snout  and  half  the  eye  in  length ;  caudal 
widely  forked,  about  equal  to  the  head  exclusive  of  snout.  Back  dusky,  golden  yellow 
below  lateral  line;  base  and  tip  of  caudal  dusky,  remainder  of  fin  yellow.  Head,  3§ 
to  33 ;  depth,  ^ ;  D.  vi-viii,  21  or  22 ;  A.  Ill,  26-27.    Lat.  1.,  70.    Br.,  6.    (Steindachner.) 

8.  DIT£EMA«  Schlegel. 

Ditrema  Schlegel,  Fauna  Japonica,  11,  pi.  xl,  fig.  2. 

IHtrema  Bleeker,  Verh.  Batav.  Genootsch,  xxv,  33  (temminckii). 

Ditrema  Brevoort,  Narrative U.  S.  Exped.  to  Japan  (Perry's),  n,  265, 1856  (first  referred  to  the 

family  EmhiotoddoB), 
Ditrema  Giinther,  Cat.  Fish  Brit.  Mas.,  iv,  244,  1862  {^Embiotooida), 
Ditrema  Jordan  &>  Gilhert,  Syn.  Fish  N.  A.,  594,  1883  (=8eyeral  genera). 

Type:  Ditrema  temminckii  Bleeker. 


) 


*  Ditrema:  A/Cf  douhle,  and  rpfi^m,  hole;  referring  to  the  presence  of  the  special  generative  aperture 
m  addition  to  the  anal  one. 
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10.  DITRSMA  TBMBfflNCKn  Bleeker. 

Ditrema,  Sohlegel,  1.  o.  (abundant  in  spring  in  Bay  of  Nagasaki);  Gill,  Proo.  Phil.  Aoad.  Sci. 

1862,  126. 
Ditrema  /«iiiiii<iioitti  Bleeker,  1.  c.;  Brevort,  1.  c.  (Hakodadi,  in  latitude  41°  49'  N.);  GUnther, 

Cat.  Fiah.  Brit.  Mns.,  i v,  246, 1862  (Japan) ;  Bleeker,  **  Notices  Ickthyologiques  No.  x." ; 

Putnam,  ''Bull.  Mus.  Comp.  Zool.'';  Nystrom,  Sv.  Ak.  Hand.,  xiii,  afd.  4,  No.  4,  p.  32 

(Japan). 
Ditrema  Ueve  Gfinther,  Cat.  Fish.  Brit.  Mus.,  ti,  392,  1860  (Japan.) 

Habitat:  Japan. 
Brevoort  says,  1.  c. : 

The  genus  Ditrema  was  established  by  Sohlegel  upon  examination  of  two  stuffed  specimens  and 
a  native  figure  of  a  fish  which  offered  the  peculiarity  of  two  anal  orifices.  *  *  *  He  gave  the  fish 
no  specific  name.  •  *  *  The  figure  by  the  artists  of  the  United  States  Japan  Expedition  is  iden- 
tical with  the  one  in  the  Fauna  Japonica,  though  rather  darker  in  coloring.  It  does  not  show  the  specific 
characters  distinctly.  "  «  *  Upon  showing  the  published  figure  of  the  Ditrema,  and  the  figure 
of  it  by  the  American  artist,  to  Diengkitch,  he  immediately  described  its  viviparous  faculty.  *  *  • 
In  the  list  of  fishes  *  *  *  is  one  called  in  Chinese  Ju  or  Lian,  in  Japanese  Tanako,  **&  fish  which 
swims  in  pairs";  and  in  a  footnote  Mons.  A.  Remusat  (Notices  et  Extraits  des  Manuscrits,  tome  xi, 
part  1, 1827,  p.  216)  says :  **  It  is  asserted  that  this  fish  is  viviparous  *  *  ""  This  very  interesting 
note,  the  authority  for  which  is  not  given,  induced  me  to  compare  the  Ditrema  with  a  specimen  of 
the  CaUfomia  viviparous  fish  procured  by  Dr.  John  LeConte  in  that  country  in  1851,  and  with  the 
descriptions  of  the  EmhiotoddeB  and  HoU»notij  by  Agassiz  •  *  *  <^when  no  doubt  remained  on  my 
mind  that  species  of  the  same  family  of  fish  were  thus  proved  to  occur  on  the  Asiatic  coast  of  the 
Pacific  also.  * 

11.  DITRBMA  SBOTTn  Nystrom. 
Ditrema  emittii  Nystrom,  Sv.  Ak.  Handl.,  xiii,  4,  afd.  No.  4,  p.  32,  1887  (Japan). 

We  add  here  the  original  description,  a  copy  of  which  has  been  inrnished  by  Dr. 
Theo.  Gill  : 

No.  86.  Dltrana  mlttl*  n.  sp. 

Diagn, — Kroppens  hujd  ungef&r  i  af  totalli&ngden ;  bakre  delen  af  analfenan  betydligt  hogre 
i&nden  friimre,  och  17  :de — 20:del  str&lame  tradformigt  forlangda ;  brostfenomas  spetsar  niitill  aualfen- 
ans  borjan. 

R.  f.ll-f21.    A.  f.  3-f27.  Br.  f.  17.  L.  lat.  78. 1.  tr.  U- 

Kroppsformen  iir  niigot  mera  l&ngstrackt  an  hos  foreg&ende,  med  hvilken  denna  art  for  ofrigt 
synes  visa  narmaste  slSgtskapen,  och  storsta  kroppshojden  utgor  ungefur  ^,  ocS  hufvudets  liingd  i  af 
total-langdem  Ogats  diameter  iuneh&lles  i  det  narmaste  4  ggr.,  och  nosens  langd,  som  ar  Ilka  med 
pannans  bredd  mellan  ogonen,  3i  ggr.  i  hufvudets  langd. 

Nosen  ofre  profilkontur  iir  svagt  konvex,  och  mellan  ogonen  ar  en  framskj  ntande  knol,  bakom 
hvilken  pannan  &ter  ar  niigot  intryckt.  Bakre  delen  af  huf7udet  ar  mera  konvex  och  starkare 
uppstigande,  dock  ej  s&  mycket  som  bos  fSreg&nde  art.  Byggen  &r  temligen  j&mnt  bdjd  till  slutet  af 
ryggfenan,  och  afst&ndet  fr4n  basen  af  den  sista  ledade  str&len  till  spetsen  af  stjartfenans  ofte  flik  Sr 
n&got  storre  an  hos  D.  laeve,  och  lika  med  afst&ndet  fr&n  nosspetsen  till  bukfenomas  rot. 

FrUmre  afdelningen  af  ryggfenan  ar  liig  och  taggstralame  tilltaga  snccessivt  i  langd  bak&t;  den 
sista  ar  dock  n&got  lagre  iin  den  fSrsta  ledade  str&len,  och  dess  langd  uppn&r  nngefaar  i  af  hufvudets. 
Den  i^jukstr&liga  delen  af  ryggfenan  iir  temligen  jamnt  af^undad,  och  de  mellersta  str&lame,  som  aro 
de  liingsta,  inneh&llas  omkring  2ggr.  i  hufvudets  langd. 

Analfenan  bar  den  bakre  afdelingen,  fr&n  med  den  16  :de  str&len,  betydligt  hogre  &n  den  framre, 
och  ofverg&ngen  mellan  de  b&da  afdelnidgarne  sker  hastigt,  s&  att  den  16 :  de  str&len  iir  i  det  ni&rmaste 
dnbbelts  &  l&ng  som  den  fore  g&ende.  17  :de — 20  :de  fenstr&lame  aro  tr&dformigt  forlangda,  och  af 
deasa  iiro  de  b&da  mellersta  langst  och  ungefar  lika  l&nga  som  brostfenoma. 

*  Arten  iir  uppkallad  after  en  af  giframe,  Herr  J.  C.  Smitt  i  Japan. 
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Dessa  aro  spetsiga  och  temligen  l&nga,  angefar  }  af  hnfvudets  langd,  och  deras  bak&tlagda  spetsar 
n&  till  analfenans  borjan;  bukfenoma  aro  betydligt  kortare  och  inDeh§.lla  2  ggr.  i  hufvudet. 

Ofre  kanten  af  ryggfenans  taggstr&liga  del  svart,  och  vid  basen  af  den  mjukstr&lig&en  smal  linie 
af  Bamma  farg.  Brostfenorna  gulaktiga,  bukfenoma  i  spetsen  svarta,  den  forota  strl^len  hvit  med  en 
Bvart  flack  vid  basen.  Praeoperculum  har  strax  bakom  underkakens  ledg&ng  en  temligen  liten,  svart 
flack  och  bakom  denna  en  n&got  sturre  af  samma  farg.  "* 

Endast  ett  exempl,  1.  18  cm. 

9.  EMBIOTOCA*  Agjussiz. 

Emhiotoca  Agassiz,  Amer.  Jonrn.  Science  and  Art  (2),  v.  16,  386,  Nov.,  1853. 

Embioiooa  Agassiz,  Amer.  Jonrn.  Science  and  Art,  v.  17,  366,  May,  1854. 

Holoonotus  t  Gibbons,  Proc.  Aoad.  Nat.  Sci.  Phila.,  v.  7, 122,  July,  1854  (Agaanzii  =  lateralis), 

Emhiotoca  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  320,  Apr.  1855;  v.  8,  p.  136  (sine  de0o.)y 

1856. 
Emhiotoca  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8,  126  (133),  1861. 
Ditrema  GUnther,  1862  (sp.). 
Ditrema  Jordan  &  Gilbert,  1883  (sp.). 

Type:  Emhiotoca  jacksoni  Agassiz. 

12.  EMBIOTOCA  JACK80NI  Agassiz. 

Emhiotoca  jacksoni  Agassiz,  Am.  Journ.  Sci.  and  Art  (2),  v.  16,  387,  1853;  Archiv  fUr  Nat- 
argeschichte,  20.  Jahrg.,  B.  1,  157,  1854;  Agassiz,  Am.  Jonrn.  Sci.  and  Art  (2),  v.  17, 
366,  1854;  Archiv  fUr  Naturgeschlchte,  21.  Jahrg.,  B.  1,  32,  1855;  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.,  v.  7,  151,  1854;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  320,  1855; 
Archiv  fdr  Naturgeschichte,  21.  Jahrg.,  B.  1,  345,  1855;  Girard,  Expl.  and  Surv.  for 
R.  R.  Route  to  Pac,  v.  10,  Fishes,  168,  pi.  xxvii,  xxviii,  and  xxvi,  f.  3  and  4,  1855 
(Tomales  Bay,  San  Francisco);  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8, 126,  1862; 
Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  [v.  14],  275,  1862  (California);  Cooper,  Nat.  Wealth 
Cal.  by  Cronise,  489,  1868;  Rosa  Smith,  A  List  of  the  Fishes  of  San  Diego,  Cal.,  1880, 
Nov.;  Jordan  «fe  Gilbert,  Proc.  U.  S.  N.  M.  1880,  28  (San  Diego,  Cal.);  E.  i&  E.,  Ann. 
N.  Y.  Acad.  Sci.,  vi,  June,  1892  (San  Diego  to  Puget  Sound*:^ 

Ditrema  jacksoniGiintXie^T,  Cat.  Fish.  Brit.  Mns.,  iv,  245,  1862  (San  Francisco);  Jordan  &  Gil- 
bert,  Proc.  U.  S.  N.  M.  1880,  456  (Puget  Sound  to  San  Diego,  Cal.);  Jordan  &.  Jouy, 
Proc.  U.  S.  N.  M.  1881, 11  (Monterey,  San  Francisco,  Santa  Barbara,  Wilmington,  Santa 
Catalina  Island,  California) ;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1881,  50  (Puget  Sound 
to  San  Diego,  Cal.);  Bean,  Proc.  U.  S.  N.  M.  1881,  265  (Puget  Sound);  Jordan  <&  Gil- 
bert, Syn.  Fish.  N.  Am.,  595,  1883  (Pacific  Coast  U.  S.);  Jordan,  Cat.  Fish.  N.  Am.,  96, 
1885;  Rosa  Smith,  West  Am.  Scientist,  June,  1885;  Eigenmanu,  Am.  Nat.,  March,  1889 
(Development). 

HolconotuB  fuliginosHB  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.,  y.  7,  123,  1854;  Archiv  fiir  Nat- 
urgeschichte, 21.  Jahrg.,  B.  1,  p.  334. 

Emhiotoca  cassidyi  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  151,  1854;  Girard,  Proc.  Acad. 
Nat.  Sci.  Phila.,  v.  7,  320;  Archiv  fur  Naturgeschichte,  21.  Jahrg.,  B.  1,  346,  1855;  Gir- 
ard, Ezpl.  and  Surv.  for  R.  R.  Route  to  Pac,  v.  10,  Fishes,  171,  pis.  xxix  and  xxvi,  f.  12, 
1859  (San  Diego). 

Emhiotoca  wehhi  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7, 320, 1854 ;  Archiv  fUr  Naturgeschichte, 
21.  Jahrg.,  B.  1,  346, 1855;  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pao.,  v.  10,  Fishes, 
173,  pi.  XXX,  1859  (San  Diego). 

Habitat:  San  Diego  to  Puget  Sound. 


*  Emhiotoca:  ^Efi^lo^,  living,  and  tokoci  bringing  forth ;  having  reference  t<>  the  viviparity  which 
the  species  of  the  genus  share  with  all  the  other  members  of  the  family. 

tThe  name  Holconotus  was  invented  by  Gibbons  independently,  and  is  not  sj^nonymous  with  the 
HolconotuB  of  Agassiz. 
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Body  ovate,  rather  thick,  the  outlines  nearly  equally  convex;  snout  blunt  and 
rounded,  as  long  as  the  eye;  occipital  region  considerably  depressed.  Lower  jaw 
included;  maxillary  not  reaching  to  the  front  of  the  orbit;  gill-rakers  rather  slender 
and  weak.  Dorsal  fin  with  spines  all  shorter  than  the  rays;  the  pectoral  fins  long, 
reaching  nearly  to  the  tips  of  ventrals.  Head,  3^;  depth,  2;  D.  ix  or  x,  20;  A.  ni,  25. 
Lat.  1.,  58.  Colors  '^  extremely  variable,  pattern  of  color  not  defini  te.  Brownish,  tinged 
with  green,  blue,  red,  or  yellowish.  Sides  with  about  10  faint  vertical  dusky  bars; 
belly  usually  yellowish;  head  with  blue  spots;  fins  dusky,  tinged  with  blue  or  red"; 
anal  frequently  with  yellow  blotches. 

10.  PHAHEEODOH*   Girard. 

Phanerodon  Girard,  Proo.  Aoad.  Nat.  Sci.  Phila.,  v.  7,  pp.  153,  321,  1854  (furcatua), 

PKanerodan  (Qd.),  GUI,  Proo.  Acad.  Nat.  Sci.  Phila.,  v.  14,  p.  274,  1862. 

Emhioiooa  sp.  Girard,  A.  Agassiz. 

Ditrema  sp.  Gttnther,  1862;  J.  &.  G.,  1883. 

Taniotooa^  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  His.,  v.  8»  133,  1861  (lateralU). 

Type:  Phanerodon  futrcatus  Qirss^d. 

ANALY8I8  OK  THE  SPKCIKS  OF  PIIANRRODON. 

a.  VertebriB  35--37  (21-22  abdominal) ;  oanclai  pednncle  deep,  short (TiENiOTOCA.) 

h.  Body  oblong,  the  dorsal  and  ventral  profile  nearly  equally  carved,  tapering  abruptly  to  the  deep 
caadal peduncle;  snout  blunt  and  rounded;  occipital  region  little  depressed;  mouth  slightly 
oblique,  lower  lip  with  a  frenum;  gill-rakers  slender  and  rather  weak.  The  last  spine  of  the 
dorsal  fin  highest,  but  shorter  than  the  soft  rays;  soft  dorsal  and  anal  high.  D.  x  or  xi,  23;  ' 
A.  Ill,  31.  Lat.  l.,63.  Color,  ''reddish  olive  above,  becoming  bright  orange-red  below,  every- 
where thickly  dusted  with  black  points;  a  continuous  bright-blue  streak  along  the  edges  of 
each  row  of  scales;  streaks  of  thoracic  region  formed  by  isolated  blue  spots  on  the  middle  of 
the  scales;  head  with  several  series  of  blue  spots  and  streaks;  fins  all  olivaceous  dusky;  ven- 
trals with  some  light  orange" Lateralis,  13. 

aa.  Vertebras, 37-38;  (23-24  abdominal) (Puanrrodon.) 

c.  Body  obloug  elliptical,  dorsal  and  ventral  outlines  nearly  equally  curved,  tapering  into  a  slen- 
der caudal  peduncle;  snout  projecting  somewhat,  a  little  longer  than  the  eye;  occipital  regiou 
not  much  depressed;  lower  jaw  included ;  last  spine  of  the  dorsal  fin  highest,  nearly  as  high 
or  higher  than  the  rays;  pectorals  reaching  a  little  farther  than  the  tips  of  the  ventrals; 
caudal  strongly  forked.  Head,  3};  depth,2i;  D.  xi,  22;  A.  iii,  30.  Lat.  l.,69.  Color,  "light- 
olivaceous,  silvery  below,  sometimes  yellowish;  scales  with  bright  reflections,  but  no  red 
markings;  usually  a  round  dusky  spot  on  the  anal;  ventrals  plain;  caudal  fin  edged  behind 

with  dusky ;  fins  usually  yellowish  tinged  " FcRCATUM,  14. 

cc.  Body  elongate  oblong,  tapering  gradually  into  a  long  slender  caudal  pednncle.  Head  rather 
small;  snout  projecting  somewhat,  as  long  as  eye;  occipital  region  moderately  compressed; 
dorsal  fin  with  highest  spine  about  as  high  as  the  highest  rays;  pectorals  long,  reaching  tips 
of  ventrals.  Head,  3i;  depth,  2^;  D.  x,  22.  A.  iii,  28.  Lat.  1.,  70.  Color,  ''light  olivaceous 
above,  pearly  below;  scales  above  the  axis  of  the  body  each  with  an  orange  spot  at  base,  its 
outer  margin  tinged  with  blue,  these  forming  faint  reddish  streaks  along  the  rows  of  scales; 
anal  with  a  dusky  spot;  ventrals  broadly  tipped  with  blackish;  caudal  not  dark-edged." 

Atripes,  15. 


*  Phanerodon:  ^avepbc,  evident,  and  66ov^f  tooth ;  referring  to  the  size  of  the  teeth,  which  were 
supposed  to  be  larger  than  in  the  allied  genera.    Type,  Ph,  fwroatua  Qrd. 

t  Taniotoea:  Taivta,  band,  and  tokoc,  the  terminal  component  of  Emhiotooaf  intended  to  suggest  the 
characteristic  longitudinal  lateral  bands  of  the  species  of  the  genus,  which  is  closely  related  to 
EmlHoUHia,    Type,  T.  laieraliM, 
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13.  PHAHBRODOH  LATBRATiTfl  Agansiz.  ^ 

I 

BmbioUfca  lateralis  Agamiz,  Am.  Jonrn.  Sci.  and  Art  (2),  ▼.  17,366, 1854;  Archiv  fUr  Nstnrge- 

schichte,  21.  Jahrg.,  B.  1,  32,  1855;  Girard,  Proo.  Acad.  Nat  Sci.  Phila.,  v.  7, 151,  1854;  j 

A.  Agaesiz,  Proc.  Boston  Soc.  Nat.  Hist.,  ▼.  8, 126.  •  | 

T<mioiaca  lateralis  A.  AgaMiz,'Proc.  Boaton  Soc.  Nat.  Hist.,  v.  8, 133, 1862;  Cooper,  Nat.  Wealth  jr 

Cal.  by  Cronise,  489, 1868. 

DanMliolithys  lateralis  Gill,  Proc.  Acad.  Nat.  Sol.  Phila.  [▼.  14],  p.  275, 1862  (California). 

Ditrema  later  ale  Gfinther,  Cat.  Fishes,  v.  4,  245,  1862  (San  Francisco,  Pnget  Sound);  Jordan 
&,  Gilbert,  Proc.  U.  S.  N.  M.  1880,  456  (Paget  Sound  to  Santa  Barbara,  Cal.);  Jordan  & 
Jouy,  Proc.  U.  S.  N.  M.  1881, 11  (Puget  Sound,  Monterey,  San  Francisoo,  Santa  Barbara, 
Cal.) ;  Jordan  &  GUbert,  Proc.  U.  S.  N.  M.  1881, 50  (Santa  Barbara,  Cal.,  to  Pnget  Sound) ; 
Bean,  Proc.  U.  S.  N.  M.  1881, 265  (Vancouver  Island) ;  Jordan  &.  Gilbert,  Syn.  Fish.  N.  Am., 
504, 1883  (Pacific  coast  of  the  United  States) ;  Bean,  Proc.  U.  S.  N.  M.  1883, 361  (Departure 
Bay,  British  Columbia) ;  Rosa  Smith,  West  Am.  Scientist,  June,  1885. 

Phanerodon  laterdle  Eigenmann  &  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (San  Diego 
to  Paget  Sound). 

Bolconotus  agassiei  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  122, 1854 ;  ArchiT  fllr  Natnr- 
geschichte,  21.  Jahrg.,  B.  1,  332,  1855. 

Emhiotoca  Uneata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  y.  7,  pp.  134,  141,  151,  1854;  Girard, 
Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  320;  Archiv  fUr  Naturgeschichte,  21.  Jahrg.,  B.  1, 
346, 1855;  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pao.,  ▼.  6,  Abbot's  Report,  Zoology, 
25, 1857;  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pac.,  y.  10,  Fishes,  174,  pi.  xxxi  and 
XXVI,  f.  5  and  6, 1859  (San  Francisco,  Tomales  Bay,  Presidio) ;  Girard,  Expl.  and  Surv. 
for  R.  R.  Route  to  Pac.,  v.  10,  Whipple's  Report,  Zoology,  p.  51, 1859  (San  Francisco). 

Emhiotoca  omata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  321,  April,  1855;  Archiv  fUr  Natur- 
geschichte, 21.  Jahrg.,  B.  1,  347,  1855;  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pac., 

V.  10,  Fishes,  176,  pi.  xxvi,  f.  11. 

Emhiotoca  perspiodbilis  Girard,  Proc.  Aftad.  Nat.  Sci.  Phila.,  v.  7,  321, 1855;  Archiv  fUr  Natur- 
geschichte, V.  1, 347, 1855;  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pac.,  v.  10,  Fishes, 
178,  pi.  xxxii  and  xx vi,  f.  1, 2, 1859  (Pnget  Sound) ;  Suckley,  Expl.  and  Surv.  for  R.  R. 
Route  to  Pac.,  v.  12,  Stevens's  Report,  book  2,  Zoology,  357. 

Habitat:  Vancoaver  Island  to  San  Diego;  rare  southward. 

14.  PHAiniRODON  FURCATUS  Girard. 

Phanerodon  furcatus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  153,  1854;  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila.,  v.  7,  322,  1855;  Archiv  fiir  Naturgeschichte,  21.  Jahrg.,  B.  1, 
348;  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pacific,  v.  10,  Fishes,  184,  pi.  xxxiv,  f. 
1-5,  1859  (Presidio,  Tomales  Bay) ;  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8,  128, 
1862;  Cooper,  Nat.  Wealth  Cal.  by  Cronise,  489,  1868;  £.  &  E.,  Ann.  N.  Y.  Acad.  Sci., 

VI,  June,  1892  (San  Diego  to  San  Francisco). 

Ditrema  furcatum  Gtinther,  Cat.  Fish.  Brit.  Mus.,  iv,  247, 1862  (San  Francisco);  Jordan  &.  Gil- 
bert, Proc.  U.  S.  N.  M.  1880,  28  (San  Diego,  California);  Jordan  <&  Gilbert,  Proc.  U.  S. 
N.  M.  1880,  456  (San  Francisco  to  San  Diego,  California) ;  Jordan  &  Jouy,  Proc.  U.  S. 
N.  M.  1881, 11  (Monterey,  Santa  Barbara,  San  Diego) ;  Jordan  <&  Gilbert,  Proc.  U.  S.  N. 
M.  1881,  50  (San  Diego  to  San  Francisco;;  Jordan  &  Gilbert,  1^.  F.  N.  A.,  596,  1883 
(coast  of  California) ;  Jordan,  Cat.  Fish.  N.  Am.,  96, 1885 ;  Rosa  Smi&,  West  Am.  Scientist, 
June,  1885  (San  Diego).  t 

Emhiotoca  furoaia  Rosa  Smith,  A  List  of  the  Fishes  of  San  Di^go,  California,  1880,  November. 

Habitat:  San  Diego  to  San  Francisco. 
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15.  PHAITBRODON  ATRIPB8  Jordan  Sl  Gilbert. 

Ditrema  atripea  Jordan  &.  Gilbert,  Proo.  U.  S.  N.  M.  1880,  320  (California) ;  Jordan  &  Gilbert, 
Proo.  U.  S.  N.  M.  1880,  456  (Monterey  Bay,  California) ;  Jordan  &  Jouy,  Proo.  U.  S.  N. 
M.  1881, 11  (Monterey,  Califc^nia);  Jordan  &,  Gilbert,  Proo.  U.  S.  N.  M.  1881,  50  (Mon- 
terey Bay,  California) ;  Jordan  &,  Gilbert,  Syn.  Fish  N.  Am.,  595,  1883  (Monterey  Bay); 
Eigenmann  &  Eigenmann,  West  Am.  Scientist,  Nov.,  1889,  147  (Cortes  Banks). 

Phanerodan  atripee  Eigenmann  &  Eigenmanc,  N.  Y.  Acad.  Sci.,  vi,  Jnne,  1892  (Cortes  Banks, 
Monterey). 

fDitrema  arikono^ua  E.  &  £.,  West  Am.  Scientist,  Oct.,  1889, 127  (Cortes  Banks) 

Habitat:  Monterey  to  Oortes  Banks. 

This  species  has  so  far  been  taken  at  only  two  localities.  2>.  orthonotus  will  prob- 
ably prove  identical  with  atripes.  At  the  time  orthonotus  was  described  atripea  had 
not  been  found  within  400  miles  of  the  locality  of  orthonotus. 

11.  BRACHTISnUS  *  QUI 

BrachyiMtiua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275  (frenatua). 

Type:  Braiehyistitis  frenatus  Oill, 

ANALYSIS   OF  THX  6PBCIB8  OF  BRACHYI8TIU8. 

a.  Maxillary  not  reaching  to  the  front  of  the  orbit;  mouth  very  small,  obliqae;  head  slender,  pointed. 
Dorsal  fin,  viii,  15,  the  sixth  or  seventh  spine  highest;  body  elongate,  regalarly  elliptical.  Color 
*'dark  olive -brown  above,  each  scale  with  a  dark  spot  at  base,  foll9wed  by  a  light  mark;  below 
bright  coppery -red ;  each  scale  with  a  blue  spot  and  dark  ponctalations ;  head  colored  like  the 
body ;  fins  all  light  reddish . ''  (Jordan  &  Gilbert. )   Head,  3f ;  depth,  3 ;  lat.  1.,  40 Frenatus,  16. 

aa.  Maxillary  reaching  slightly  beyond  the  vertical  from  the  front  of  the  orbit;  mouth  comparatively 
large,  little  oblique ;  teeth  large,  conical-truncate,  none  on  the  sides  of  the  lower  jaw ;  eye  very 
large,  its  diameter  about  one-third  the  length  of  the  head.  Dorsal  fin,  x,  18,  the  spines  high, 
the  fourth  or  sixth  highest,  the  fifth  to  tenth  about  equal  and  higher  than  the  soft  rays;  anal 
III,  20,  the  spine  more  or  less  curved ;  pectorals  not  reaching  tips  of  ventrals.  Body  oblong- 
ovate,  deepest  at  the  shoulders,  dorsal  and  ventral  outlines  nearly  equally  curved,  occipital  region 
considerably  depressed.  Color  ''rose-red  with  silvery  luster,  darker  above;  top  of  head  orange; 
a  very  distinct  chocolate-colored  spot  above  the  lateral  line  at  the  origin  of  the  soft  dorsal 
fin;  another  smaller  one  Just  below  the  end  of  the  soft  dorsal.  Fins  immaculate,  tinged  with 
reddish.  *'    (Jordan  &  Gilbert. )    Head,  3i ;  depth,  2i ;  scales,  6-^-16 Rosacbub,  17. 

16.  BRACHYISTIUS  FRBNATTJ8  Gill. 

BrachyisHua  frenatua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275  (California) ;  Cooper,  Nat. 
Wealth  Cal.  by  Cronise,  489,  1868;  Jordan  &  Gilbert,  Proc.  U.  8.  N.  M.  1880,  300  (Los 
Angeles  to  Vancouver  Island) ;  Jordan  &.  Gilbert,  Proc.  U.  S.  N.  M.  1880,  465  (Puget 
'  Sound  to  San  Pedro,  California) ;  Jordan  &  Jouy,  Proc.  U.  S  N.  M.  1881,  10  (Monterey, 
Santa  Barbara,  California);  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1881,  51  (Catalina 
Island  to  Puget  Sound);  Rosa  Smith,  West  American  Scientist,  June,  1885  (San  Diego); 
Jordan,  Cat.  Fish.  N.  Am.,  93, 1885 ;  Eigenmann  &,  Eigenmann,  Ann.  New  York  Acad.  Sci., 
VI,  June,  1892,  353  (San  Diego  to  Puget  Sound). 

Mierametrua  frenatna  Bean,  Proc.  U.  S.  N.  M.  1881, 265  (Puget  Sound,  Vancouver  Island) ;  Jordan 
&  Gilbert,  Syn.  Fish.  N.  Am.,  589, 1883  (entire  Pacific  coast  of  United  States). 

Ditrema  hrevipinne  Gfinther,  Cat.  Fish.  Brit.  Mus.,  iv,  248,  1862  (Esquimault  Harbor);  Lord, 
Naturalist  in  Vancouver  Island,  v.  2,  354,  1866;  Bean,  Proc.  U.  S.  N.M.  1881, 265  (Van- 
couver Island). 

Habitat:  San  Diego  to  Puget  Sound. 

Very  rare  aboat  San  Diego,  but  qaite  abundant  in  some  localities  to  the  north. 


*Brackyiatiua:  fipaxvc,  short,  and  iariov,  sail,  referring  to  the  short  dorsal  fin,  and  formed  in  analogy 
with  HiatiopkoruMj  Temniaiia,  etc. 
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17.  BRACHYISTIUB  ROBACBUS  Jordan  6l  Gilbert. 

Cymatogaater  roMoem  Jordan  Sl  Gilbert,  Proc.  U.  S.  N.  M.  1880,  303  (San  Franciaeo).  , 

BrachyUtius  rosaceus  Jordan  &  Gilbert,  Proc.  U.  S. N.  M.  1880, 456  (San Francisco,  California); 
Jordan  &  Jony,  Proc.  U.  S.  N.  M.  1881,  10  (San  Francisco);  Jordan  dc^ Gilbert,  Proc.  U. 
S.  N. M.  1881,  51  (San  Francisco,  California);  Jordan,  Cat.  Fish.  N.  A., 96, 1883;  Eigen-  *^ 

mann  &  Eigenmann,  Ann.  New  York  Acad.  Sci.,  vi,  June,  1892  (San  Francisco). 
Miorometrus  rosaoeus  Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  589, 1883  (San  Francisco). 

Habitat:  Off  San  Francisco  in  deep  water. 

12.  CTMATOGASTE&  *  Gibbons. 

CymaiogoBier  Gibbons,  Proc.  California  Acad.  Nat.  Sci.,  in  Daily  Placer  Times  and  Transcript, 

San  Francisco  (aggregatua  and  minimus)  May  18,  1854,  fide  Agassiz  (not  Cymaiogatter 

Gibbons,  May  30,  1854,  Bolconotus) ;  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  106 

{sine  desc),  June,  1854  (not  Cymatogaster  Gibbons,  Aug.,  1854);  GiU,  Proc.  Acad.  Nat. 

Sci.  Phila.  1862,  275. 

Micrametrus  t  Gibbons,  Proc.  California  Acad.  Nat.  Sci.,  in  Daily  Placer  Times  and  Transcript, 
San  Francisco  fHne  desc),  May  30,  1854, >Ede  A.  Agassiz  (first  species  aggrtgatus);  Gib- 
bons, Proc.  Acad.  Nat.  Sci.  Phila.  1854,  125;  Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  588, 
1883  (sp.). 

Holconotus  Girard,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1885,  322  (not  Holooonoius  Agassiz,  1854). 

Melrogtuter  Agassiz,  M88.  {fide  A.  Agassiz) ;  A.  Agassiz,  Proc.  Boston  Soo.  Nat.  Hist.,  v.  8  (128), 
133,  1861. 

Ditrema  sp.  Giinther,  1862. 

Semat  Jordan,  Bull.  U.  S.  Geol.  and  Geog.  Survey,  iv,  No.  2,  1878  (eignifer). 

Type:  Cymatogcutter  cbggregatus  Gibbons. 

The  name  Cymatogaster  was  first  published  by  Gibbons,  May  18, 1854,  and  applied 
to  two  new  species,  Cymatogaster  aggregatus  and  Cymatogaster  minimus.  Since  these 
two  species  belong  to  two  quite  dintinct  genera  the  name  can  be  used  for  but  one  of 
them.  A  few  days  later  (May  30),  Gibbons  applied  the  name  MicrometrusX^tbe  same 
two  species.  On  June  21  he  restricted  the  name  Cymatogaster  to  pulchellusj  a  nominal 
species  not  known  at  the  time  (May  18)  the  name  was  first  proposed.  The  later  use 
of  the  name  is  entirely  untenable,  since  Cymatogaster  was  a  name  preoccupied  by 
its  use  of  May  J  8,  just  as  much  as  if  it  had  been  used  for  a  genus  of  reptiles  fifty  years 
before.  This  seems  self-evident  and  it  ought  not  to  be  necessary  to  defend  this  view. 
Cymatogaster^  if  used  at  all,  must  be  used  for  aggregatus  or  minimus.  The  same  is  true 
of  Miorometrus, 

The  first  species  to  be  eliminated  from  these  two  under  a  separate  generic  name 
was  minimus.  Girard  described  a  species,  trowhridgii^^minimus^  under  the  new  generic 
name  Aheona^  thus  restricting  both  Cymatogaster  and  Micromstrus  to  the  only  other 
species  of  the  original  Cymatogaster^  viz,  aggregatus. 

There  seems,  then,  no  other  way  out  of  the  difficulty  than  to  retain  the  name  Cyma- 
togaster aggregatusy  to  which  it  was  restricted  by  Dr.  Gill  in  1862. 

*  Cymatogaster:  Kvfia{aToi),  fcetas,  and  yaarTjp,  belly,  alluding  to  the  viviparity  conunon  to  the 
whole  family,  first  sp.,  C,  aggregatus, 

i  Miorometrus:  M(«pof,  small,  and  fierpov  measure  (quasi  size),  referring  to  the  comparatively  small 
size  of  the  representatives  of  the  genus,  first  sp.,  if.  aggregatus, 

\  8ema:  o^/m,  a  banner,  in  allusion  to  the  high  tins. 
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3.  HTPBRPROaOPON  ANALIS  A.  Agaasiz. 

HjfperproBopan  analii  A.  Agawiz,  Proo.  Boston  Soo.  Nat.  Hist.,  viii,  133,  1861  (uaiue  only); 

Eigenmann  Sl  Eigeamann,  Ann.  N.  Y.  Acad.  Sci.,  vi,  Jane,  1892  (Port  Harford  and 

Monterey). 
HypoerUiekthif9  analii  Gill,  Proo.  Aoad.  Nat.  Sci.  Phila.  1862,  v.  14,  275  (California);  Cooper, 

Nat.  Wealth  Cal.  by  Cronise,  489, 1868. 
IHtrema  anah  Gttnther,  Cat.  Fish.  Brit.  Mas.,  iv,  250,  1862  (California). 
HoUxmoiu9  analis  Jordan  Sl  Gilbert,  Proc.  U.  S.  N.  M.  1880,  456  (Monterey  Bay,  California); 

Jordan  A  Jony,  Proo.  U.  8.  N.  M.  1881, 10  (Monterey,  California) ;  Jordan  &,  Gilbert,  Proc. 

U.  8.  N.  M.  1881,  51  (San  Francisco  to  San  Lais  Obispo,  California) ;  Jordan,  Cat.  Fish. 

N.  Am.,  996,  1885. 
Ampki9iichu9  analis,  Jordan  &  Gilbert,  Syn.  Fish.  N.  Am.,  591,  1883. 

Habitat:  Port  Harford  to  San  Francisco.    Rare. 

4.  H7PERPR080P0N  ARGBNTBUS  Gibbons. 

Hyperpro9opon  argenteum  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7, 105  (San  Francisco); 
1.  c.  125;  id,.  Archly,  ftlr.  Natnrg.,  21.  Jahrg.,  B.  1, 338, 1855;  A.  Agassiz,  Proc.  Boston  8oc. 
Nat.  Hist.,  V.  8,  132,  1861;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  v.  14, 276  (California) ; 
Cooper,  Nat.  Wealth  Cal.  by  Cronise,  489,  1868;  Eigenmann  &  Eigenmann,  Ann.  N.  Y. 
Acad.  Sci.,  vi,  Jane,  1892  (San  Diego,  San  Pedro  to  San  Francisco). 

Holconoius  argenieus  Rosa  Smith,  A  List  of  the  Fishes  of  San  Diego,  California,  1880,  Nov. ;  Jor- 
dan &  Gilbert,  Proc.  U.S.N.  M.  1880,  456  (San  Francisco  to  San  Diego,  California); 
Jordan,  Proc.  U.  8.  N.  M.  1881,  10  (Monterey.  San  Francisco,  Santa  Barbara,  and  San 
Di^o,  California);  Jordan  &>  Gilbert,  Proc.  U.  S.  N.  M.  1881, 50  (Tomales  to  San  Diego, 
California);  Rosa  Smith,  West  Am  Scientist,  1885,  June;  Jordan,  Cat.  Fish.  N.  A.,  96, 
1885  (name). 

Hifperprosopon  argenteum  |it(iioto(Mm  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7,  106  (fide 
Gill). 

Hyperpro9opon  arouatus  Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7, 125;  Archiv.  f.  Natnrg. 
1855,  B.  1,  339;  GiU,  Proo.  Acad. Nat.  Sci.  Phila.  1862,  v.  14,  275  (California);  Cooper, 
Nat.  Wealth  Cal.  by  Cronise,  489, 1868;  Jordan  &  Gilbert,  Proc.  U.  8.  N.  M.  1880, 28  (San 
Diego,  California). 

Ditretna  arcuatum  Gtinther,  Cat.  Fish.  Brit.  Mas.,  iv,  249,  1862  (San  Francisco). 

AmphiBtiehuB  arouatus  Jordan  &.  Gilbert,  Syn.  Fish.  N.  A.,  591, 1885  (Cape  Mendocino  and  south- 
ward). 

ffoleonotus  megahps  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7,  152. 

Enniekthjfs  megalops  Girard,  1.  c,  323;  Archiv.  f.  Natnrg.  1855,  B.  1,  351;  Girard,  Pacific  K* 
R.  Sorvey,  v.  6,  26;  id.,  1.  c,  v.  10, 197,  pi.  xxxvu  and  xxvi,  fig.  10  (Presidio,  Humboldt 
Bay,  Astoria). 

Ditrema  megalops  GUnther,  Cat.  Fish.  Brit.  Mus.,  iv,  249,  1862. 

Habitat:  Astoria  to  Ensenada. 

5.  H7PBRPR080P0N  AGASSIZI  Gill. 

Hgperprosopon  arcuatum  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8, 133,  1861  (not  of  Gib- 
bons). 

Hfperprosopon  agassizi  Gill,  Proo.  Acad.  Nat,  Sci.  Phila.,  v.  14, 276, 1862  (California) ;  Eigenmann 
&  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (Santa  Barbara  to  San  Francisco). 

Ditrema  agassizi  GUnther,  Cat.  Fish.  Brit.  Mus.,  iv,  250, 1862  (San  Francisco). 

ffoleonotus  agassizi  Jordan  &  Gilbert,  Proc.  U.  8.  N.  M.  1880,  456  (San  Francisco  to  Santa  Bar- 
bara, Cal.);  Jordan  &,  Jouy,  Proc. U. 8. N. M.  1881,10  (Monterey  and  San  Francisco, 
Cal.);  Jordan  <&  Gilbert,  Proc. U. 8. N. M.  1881, 50  (Tomales  to  Santa  Barbara,  Cal.); 
Jordan,  Cat.  Fish.  N.Am.,  96, 1885  (name  only). 

Ampkisiiokus  agassizi  Jordan  &  Gilbert,  Syn.  Fish.  N.  A.,  592, 1883  (California). 

Hgperprosopon  punetatum  Cooper,  Nat.  Wealth  Cal.  by  Cronise,  486, 1868. 

Habitat:  Santa  Barbara  to  San  Francisco. 


^ 
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la  ABEOVA*  Oirard. 

Cymatogiuier  Gibbons,  Daily  Placer  Times  and  Transcript,  May  18, 1854  (sp.). 

Mierofnetrus  Gibbons,  1.  c.,May  30,  1854  (sp.);  A*  Agassiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861, 

128  and  133  (restricted  to  minima), 
Aheona  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1855, 322  {innohridgii). 

Type:  Abeana  trowbridgiissA.  minima  Oibbons. 

ANALYSIS  OF  THE  SPECISS  OF  ABRONA. 

a.  Color  greenish  above  with  bluish  reflections,  thickly  dnsted  with  black  dots;  an  irregular  longi> 
tudinal  black  band  along  axis  of  body,  and  two  vertical  dark  bars  downward  from  base  of 
dorsal  fin  oh  which  they  appear  as  blotches;  sides  often  with  mnch  light  yellow;  axil  of  pec- 
torals black.''  (Jordan  &,  Gilbert.)  Body  ovate,  dorsal  and  ventral  outlines  nearly  evenly 
curved;  mouth  small,  Jaws  about  equal,  the  maxillary  reaching  about  half  the  distance  to  the 
front  of  orbit.  Scales  of  cheeks  in  two  and  a  half  rows.  Dorsal  fin  high,  the  last  spine  about 
as  long  as  the  first  soft  ray ;  pectorals  not  reaching  as  far  as  ventrals.  D.  ix,  44 ;  A.  iii,  17 ; 
scales,  4-45-12;  head,  3i;  depth,  2 Minima,  19. 

aa.  Color  bluish  black  above,  becoming  lighter  on  the  sides  and  silvery  below.  Opercles  and  lower 
half  of  sides  punctate  with  black  dots  and  shaded  with  light  orange,  the  latter  more  intense  on 
the  centers  of  the  scales  and  forming  a  diffuse  lateral  band;  abroad,  grayish  streak  backwards 
from  pectorals  to  opposite  origin  of  anal,  this  streak  without  orange  points;  young  speci- 
mens with  the  bright  lateral  shades  more  distinct,  and  rosy  instead  of  orange ;  fins  marked 
with  more  or  less  blackish,  the  anal  with  some  yellowish,  a  conspicuous  black  triangular  blotch 
in  the  axil  of  the  pectoral.  Body  elongate,  with  a  very  long  and  rather  thick  caudal  peduncle. 
Head  transversely  very  convex  above  and  with  a  blunt  snout.  Mouth  small,  oblique;  maxillary 
reaching  but  two-thirds  the  distance  to  front  of  orbit;  caudal  forked  for  half  its  length.  f 
Scales  on  cheek  in  three  distinct  series.  Head,  4;  depth,  2|.  D.  ix,  17;  A.  iii,  20;  lat.  1.,  45.  (Jor- 
dan &  Gilbert.) Aurora,  20. 

19.  ABBONA  MINIMA  Gibbous.  I 

Cymaiogasier  minimus  Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.,  iu  Daily  Placer  TimeH  and  Tran- 
script, May  18, 1854;  id.,  Proc.  Ac.  Nat.  Sci.  Phila.,  v.  7,  106,  1854. 

Miorometrua  minimus  Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.,  in  Daily  Placer  Times  and  Transcript, 
May  30, 1854;  id.,  Proc.  Ac.  Nat.  Sci.  Phila.,  v.  7, 125, 1854;  Archiv  fUr  Naturgeschichte, 
21.  Jahrg.,  B.  1,  339,  1855;  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8, 129, 1861. 

Ditrema  minima  Gttnther,  Cat.  Fishes  Brit.  Mus.,  iv,  249, 1862  (San  Francisco). 

Aheona  minima  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275  (footnote);  Cooper,  Nat.  Wealth 
Cal.  by  Cronise,  489;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880,  28  (San  Diego,  Cal.); 
Rosa  Smith;  A  list  of  the  Fishes  of  San  Diego,  Cal.,  November,  1880;  Jordan  &  Gilbert, 
Proc.  U.  S.  N.  M.  1880,  456  (San  Francisco  to  San  Diego,  Cal.);  Jordan  &  Jouy,  Proc. 
U.  S.N.  M.  1881, 10  (Monterey,  Santa  Barbara,  and  San  Diego,  Cal.) ;  Jordan  &  Gilbert, 
Proc.  U.  S.  N.  M.  1881,  51  (Tomales  to  San  Diego,  Cal.);  Jordan  &  Gilbert,  Syn.  Fish. 
N.  Am.,  587, 1883  (Pacific  Coast  of  the  United  States) ;  Rosa  Smith,  West.  Am.  Scientist 
June,  1885;  Jordan,  Cat.  Fish.  N.  Am.,  96, 1885;  Eigenmann  &.  Eigenmann,  Ann.  N.  Y. 
Acad.  Sci.,  vi,  June,  1892  (San  Diego  to  San  Francisco). 

HoUonoius  tratohridgii  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  7,  152,  1854 

Aheona  irowhridgii  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.,  v.  7,  322;  Archiv  fUr  Naturgeschichte, 
21.  Jahrg.,  B.  1,  349,  1855;  Expl.  and  Surv.  for  R.  R.  Route  to  Pacific,  v.  10,  Fishes, 
186,  pi.  xxxiv,  f.  6-10. 

Habitat:  Ban  Diego  to  Ban  Francisco. 


*  AheonUf  an  Indian  name,  probably. 
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7.  AMPHISTICHUS  ARaENTEUS  Agassiz. 

AmphiBiichua  argenteua  Agassiz,  Am.  Joam.  Science  and  Arts  (2),  v.  17, 367,  1854  (California); 
Archiv  fiir  Naturg.  1855,  B.  1, 34;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7, 141  and 
153;  id.,  I.e.,  323;  id.,  Archiv.  f.  Naturg.  1855,  B.  1,  352;  W., Pacific  R. R. Survey,  v.  10, 
201,  pi.  XXXIX,  1859  (San  Francisco,  Presidio);  td.,  1.  c,  Whipple's  Report.  51,  1859 
(San  Francisco);  id.,  1. c,  Williamson's  Report, 88, 1859  (San  Francisco) ;  Agassiz,  Proc. 
Boston  Soc.  Nat.  Hist.  1861,  131;  Qill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275  (Cali- 
fornia) ;  Cooper,  in  Cronise  Nat.  Wealth  Cal.,  489,  1868 ;  Rosa  Smith,  A  List  of  the  Fishes 
of  San  Diego,  Cal.,  Nov.,  1880;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.1880,  28  (San  Diego, 
Cal.) ;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880, 456  (San  Francisco  to  San  Diego,  Cal.) ; 
Jordan  &  Jouy,  Proc.  U.  S.  N.  M.  1881,  10  (Monterey,  San  Francisco,  Santa  Barbara, 
Cal. ) ;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1881, 50  (Tomales  to  San  Diego,  Cal. ) ;  Jordan 
&.  Gilbert,  Syn.  Fish.  N.  A.,  593, 1883  (CaUfomia);  Jordan,  Cat.  Fish.  N.  Am.,  96,  1885; 
Rosa  Smith,  West  Am.  Scientist,  June,  1885  (San  Diego) ;  Eigenmann  &  Eigenmann, 
Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (San  Diego  to  San  Francisco). 

Ditrema  argenteum  GUnther,  Cat.  Fish.  Brit.  Mus.,  iv,  251, 1862  (San  Francisco) ;  Lord,  Naturalist 
in  Vancouver  Isl.  and  Brit.  Col.,  i,  120,  pi.  opposite  p.  160, 1866. 

Mytilophagua  fMoiatus  QihhonB,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v. 7,  125  (San  Francisco); 
id.,  Archiv  f.  Naturg.,  1855,  B.  1,  aiO. 

Amphiatichus  heermanni  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  v.  7,  135. 

Ennichthjfs  heermanni  Girard,  1.  c.,323;  id.,  Archiv  f.  Naturgeschichte,  1855,  B.  1.,  351;  id., 
Pacific  R.  R.  Survey,  v.  10,  199,  pl.xxxviii  and  XX vi,  fig.  9,  1859  (Cape  Flattery,  San 
Francisco);  id.,  I.  c,  Williamson's  Report,  88,  1859  (San Francisco). 

Amph%9tichu9  Hmilie  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1&54,  v.  7,  153;  id.,  1.  c,  323,  1855;  id., 
Archiv  f.  Naturg.  1855,  B.  1,  353;  id..  Pacific  R.  R.  Survey,  203,  pi.  xxxvi,  fig.  5-9,  1859 
(San  Francisco);  id.,  1.  c,  Williamson's  Report,  88,  1859  (San  Francisco). 

Habitat:  San  Diego  to  Cape  Flattery. 

Body  ovate,  tbe  dorsal  profile  much  more  curved  thau  the  straightish  ventral 
outline.  Mouth  slightly  oblique,  comparatively  large.  Snout  longer  than  the  rather 
small  eye.  Interorbital  region  little  depressed ;  maxillaries  not  included  under  the 
orbital,  reaching  to  the  front  of  the  pupil;  lower  jaw  included.  Dorsal  spines  strong, 
the  fifth  or  sixth  longest,  not  so  long  as  the  soft  rays;  pectorals  slightly  falcate,  reach- 
ing almost  to  the  tips  of  the  ventrals.  Head,  3^;  depth,  2^;  D.  x,  24;  A.  ui,  26;  lat. 
1.,  67.  Color,  "  silvery;  sides  with  narrow  vertical  bars  of  a  brassy  olive  color,  alter- 
nating with  vertical  series  of  spots  of  similar  color;  fins  plain;  vertical  fins  sometimes 
edged  with  dusky."  A  few  specimens  have  been  observed  in  which  the  sides  were 
uniformly  brassy. 

6.  BHACOCHILnS  Agassiz. 

Rhacockilus*  Agassiz,  Am.  Jonru.  Science  and  Art,  (2)  v.  17,  367,  May,  1854  {ioxotes), 
Pachglahrusi  Gibbons,  Proc.  Cal.  Acacl.  Sci.  in  Daily  Placer  Times  and  Transcript,  San  Fran 
Cisco,  Jnne  21,  1854. 
Type:  Rhacochiliis  toxotes  Agassiz. 


*"  Rhacockilus:  PdKoc  rag,  and  x^^^t  llp»  referring  to  the  slashed  lips  of  the  <|dult. 
^PachjflabrM:  llaxifCf  thick  and  lahrus,  lip;  a  hybrid  word  alluding  to  the  thickened  lips. 
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a  RHACOCHXLUS  TOXOTBS  Agassiz. 
(Plate  xcii,  fig.  2.) 

RhaoochiluB  ioxoies  Agassiz,  Am.  Journ.  Soi.  and  Art  (2),  v.  17,  367,  1854;  Archiv  fUr  Natarge- 
schichte,  21.  Jahrg.,  B.  1,  33;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  8,  136,  1856; 
Girard,  ExpL  and  Surv.  for  R.  R.  Rout©  to  Pacific,  v.  10,  Fishes,  188,  pi.  XL,  1859 
(Tomales  Bay);  A.  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  8,  130,  1861;  Cooper,  Nat. 
Wealth  Cal.  by  Crbnise,  489,  1868;  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1880,  456  (San 
Francisco  to  San  Pedro,  California);  Jordan  <&  Jouy,  Proc.  U.  S.  N.  M.  1881,  11 
(Monterey,  Wilmington,  Santa  Barbara,  San  Francisco,.  California) ;  Jordan  &  Gilbert, 
Proc.  U.  S.  N.  M.  1881,  49  (San  Pedro  to  San  Francisco,  California);  Eigenmann,  1890; 
Jordan  <&.  Gilbert, Syn.  Fish.  N.  A.,  596, 1883  (California) ;  Jordan,  Cat.  Fish.  N.Am.,  96, 
1885;  Eigenmann  &  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  vi,  June,  1892  (San  Diego  to 
San  Francisco). 

Ditrema  toxotes  GUnther,  Cat.  Fish.  Brit.  Mus.,  jv,  247,  1862  (San  Francisco). 

Pachylahru8  vatieg^tus  Gibbons,  Proc.  Acad.  Nat.  Soi.  Pfaila.,  v.  7,  p.  126;  Archiv  fUr  Natur- 
geschichte,  21  Jahrg.,  B.  1,  p:  311,  1855. 

Habitat:  San  Francisco  to  San  Diego. 

Body  ovate,  tapering  abruptly  into  a  long  and  robust  caudal  peduncle;  mouth 
comparatively  large,  the  lower  jaw  included;  eye  large;  the  soft  dorsal  rays  consider- 
ably higher  than  the  low  spinous  dorsal;  caudal  short,  deeply  forked,  the  upper  lobe 
the  longer;  pectorals  and  ventrals  long.  Head,  3|;  depth,  2|;  D.  x,  23;  A.  ni,  30; 
lat.  line,  76.    Color  olivaceous  with  brassy  reflections  and  dusky  points;  fins  plain. 

7.  HEODITBEMA  Steindachner  &  Doderlein. 

Neoditrema  Steindachner  &,  Doderlein,  Denk.  Ak.  Wiss.  Wien,  XLVii  .32, 1888  (ranaonneti). 

Type:  Neoditrema  ransonneti  St.  &  D. 

This  genus  is  described  as  a  Ditrema  without  teeth  in  its  jaws. 

9.  NXSODITRBMA  RANSONNETI  Steindachner  &  Doderlein. 
Neoditrema  ransonneti  Steindachner  &  Doderlein  (Yokohama,  Tokio). 

Habitat:  Japan. 

Strongly  compressed,  especially  below  the  pectorals;  profile  to  occipital  process 
concave;  mouth  greatly  protractile;  head  pointed,  mouth  oblique;  lower  jaw  included ; 
maxillaries  concealed  under  preorbital,  reaching  to  eye.  Dorsal  spines  graduated 
from  the  first  to  the  last,  which  is  equal  to  the  snout  and  half  the  eye  in  length ;  caudal 
widely  forked,  about  equal  to  the  head  exclusive  of  snout.  Back  dusky,  golden  yellow 
below  lateral  line;  base  and  tip  of  caudal  dusky,  remainder  of  fin  yellow.  Head,  3§ 
to  ^ ;  depth,  3 J ;  D.  vi-viii,  21  or  22 ;  A.  Ill,  26-27.    Lat.  1.,  70.    Br.,  6.    (Steindachner.) 

8.  DITREMA*  Schlegel. 

Ditrmia  Schlegel,  Fanna  Japouica,  77,  pi.  xl,  fig.  2. 

IHirema  Bleeker,  Verh.  Batav.  (jrenootsch,  xxv,  33  {temminckii), 

IHtrema  Brevoort,  Narrative  U.  S.  Exped.  to  Japan  (Perry's),  ii,  265, 1856  (first  referred  to  the 

family  Embiotocidas). 
IHtrema  Giinther,  Cat.  Fish  Brit.  Mns.,  iv,  244,  1862  {^EmhioioMm), 
IHtrema  Jordan  &,  Gilhert,  Syn.  Fish  N.  A.,  594,  1883  (^several  genera). 

Type :  Ditrenia  temminckii  Blocker. 


'Ditrema:  A/Ci  double,  and  Tp^/Mf  hole;  referring  to  the  presence  of  the  special  generative  aperture 
m  addition  to  the  anal  one. 


VIVIPAROUS   FISHES   OF  THE   PACIFIC   COAST.  391 

10.  DITRBMA  TBMMINCKn  Bleeker. 

Ditrema,  Schlegal,  1.  c.  (abundant  in  spring  in  Bay  of  Nagasaki);  Gill,  Proo.  Phil.  Acad.  Sci. 

1862,  126. 
Ditrema  temminekii  Bleeker,  1.  c. ;  Brevort,  1.  o.  (Hakodadi,  in  latitude  41^  49^  N.);  GUutlier, 

Cat.  Fish.  Brit.  Mns.,  iv,  246, 1862  (Japan) ;  Bleeker,  ''Notices Ichthyologiques  No.  x.''; 

Putnami  ''Ball.  Mas.  Comp.  Zool.";  Nystrom,  Sv.  Ak.  Hand.,  xiii,  afd.  4,  No.  4,  p.  32 

(Japan). 
Diirema  lawe  Giinther,  Cat.  Fish.  Brit.  Mas.,  ii,  392,  1860  (Japan.) 

Habitat:  Japan. 
Brevoort  says,  1.  c. : 

The  genns  Ditrema  was  established  by  Schlegel  upon  examination  of  two  staffed  specimens  and 
a  native  figure  of  a  fish  which  offered  the  peculiarity  of  two  anal  orifices.  *  *  *  He  gave  the  fish 
no  specific  name.  *  *  «  The  figure  by  the  artiste  of  the  United  States  Japan  Expedition  is  iden- 
tical with  the  one  in  the  Fauna  Japonica,  though  rather  darker  in  coloring.  It  does  not  show  the  specific 
characters  distinctly.  *  *  *  Upon  showing  the  published  figure  of  the  Ditremaf  and  the  figure 
of  it  by  the  American  artist,  to  Diengkitch,  he  Immediately  described  its  viviparous  faculty.  «  «  * 
In  the  list  of  fishes  *  *  *  is  one  called  in  Chinese  Jti  or  Lian,  in  Japanese  Tatuiko,  "a  fish  which 
swims  in  pairs'';  and  in  a  footnote  Mens.  A.  Remusat  (Notices  et  Extraits'des  Mannscrits,  tome  xi, 
p«rt  1, 1827,  p.  216)  says:  "  It  is  asserted  that  this  fish  is  viviparous  *  *  *"  This  very  interesting 
note,  the  authority  for  which  is  not  given,  induced  me  to  compare  the  Ditrema  with  a  specimen  of 
the  California  viviparous  fish  procured  by  Dr.  John  LeConte  in  that  country  in  1851,  and  with  the 
deecriptions  of  the  EmUotoeidtB  and  ffolconotif  by  Agassiz  *  *  *  ''when  no  doubt  remained  on  my 
mind  that  species  of  the  same  family  of  fish  were  thus  proved  to  occur  on  the  Asiatic  coast  of  the 
Pacific  also.  * 

11.  DITRBMA  SMITTII  Nystrom. 
Ditrema  amittii  Nystrom,  Sv.  Ak.  Handl.,  xiii,  4,  afd.  No.  4,  p.  32,  1887  (Japan). 

We  add  here  the  original  description,  a  copy  of  which  has  been  ixirnished  by  Dr. 
Theo.  Gill : 

No.  86.  Ditrcnui  ndttl*  n.  sp. 

i>tayfi.— Kroppens  hojd  nngefar  ^  af  totaUangden;  bakre  delen  af  analfenan  betydligt  hogre 
iin  den  framre,  och  17  :de — 20  :del  str&lame  tradformigt  forlangda ;  brostfenomas  spetsar  na  till  aualfen- 
ans  bofjan. 

R.  f.ll-f21.    A.  f.  3-f27.  Br.  f.  17.  L.  lat.  78.  1.  tr.  U. 

Kroppsformen  ar  nagot  mera  l&ngstrackt  an  hos  foreg&ende,  med  hvilken  denna  art  for  ofHgt 
synes  visa  narmaste  slSgtskapen,  och  storsta  kroppshojden  ntgor  nngefar  |,  och  hufvndets  langd  i  af 
total-langdem  Ogats  diameter  inneh&lles  i  det  n&rmaste  4  ggr.,  och  nosens  langd,  som  ar  lika  med 
pannans  bredd  mellan  ogonen,  3^  ggr.  i  hnfvudets  langd. 

Nosen  ofre  profilkontur  iir  svagt  konvex,  och  mellan  ogonen  ar  en  framskj  ntande  knol,  bakom 
hvilken  pannan  &ter  ar  nagot  intryckt.  Bakre  delen  af  hufvudet  ar  mera  konvex  och  starkare 
nppstigande,  dock  ej  8&  mycket  som  hos  foreg&nde  art.  Ryggen  &r  temligen  j&mnt  bojd  till  slutet  af 
ryggfenan,  och  afst&ndet  fr&n  basen  af  den  sista  ledade  str&len  till  spetsen  af  stjartfenans  of^e  flik  ar 
n&got  storre  an  hos  D.  laeve,  och  lika  med  afst&ndet  itka  nosspetsen  till  bukfenomas  rot. 

Friimre  afdelningen  af  ryggfeoan  ar  lag  och  taggstralame  tilltaga  snccessivt  i  langd  bak&t;  den 
sista  ar  dock  n&got  lagre  an  den  forsta  ledade  str&len,  och  dess  langd  uppndr  ungefaar  i  af  hnfvudets. 
Den  n\jukstr3.1iga  delen  af  ryggfenan  ar  temligen  jamnt  afrundad,  och  de  mellersta  str&lame,  som  aro 
de  iiingsta,  inneh&llas  omkring  2ggr.  i  hnfvudets  langd. 

Analfenan  har  den  bakre  afdelingen,  fr&n  med  den  16  :de  str&len,  betydligt  hogre  &n  den  framre, 
och  ofverg&ngen  mellan  de  b&da  afdelnidgarne  sker  hastigt,  s&  att  den  16 :  de  str&len  ar  i  det  niirmaste 
dnbbelts  &l&ng  som  den  fore  g&ende.  17:de— 20:de  fenstr&lame  aro  tr&dformigt  forlangda,  och  af 
dessa  iiro  de  b&da  mellersta  langst  och  ungefar  lika  l&nga  som  brostfenoma. 

*  Arten  ar  uppkallad  after  en  af  giframe,  Herr  J.  C.  Smitt  i  Japan. 
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The  foUowing  species  are  foand  in  American  waters: 

lAti  of  the  gpeciei  of  Embiotooidm  found  in  American  watert, 
[Shore  fishes  unless  otherwise  speeified.] 


Species. 

IMstrfbation. 

ITviMinrnii  cmrvi  A  mumit, 

San  Diego  to  San  Frandsoo 
San  Diego  to  Pneet  Sound. 
Port  Harford  to  San  Francisoo. 
Encenada  to  Astoria. 
Santa  Barbara  to  San  Francisco. 
San  Diego  to  San  Francisco. 
San  Diego  to  Cape  Flattery. 
San  Diego  to  San  Francisoo. 
San  Diego  to  Pnget  Sonnd. 
San  Diego  to  Paget  Soond. 
San  Dieeo  to  San  Francisoo. 
Cortes  fimk  to  Monterey. 
San  Diego  to  Pnget  Sound. 
Off  San  Francisoo,  deep  water. 
San  Diego  to  Paget  Sound. 
San  Diego  to  San  Francisoo. 
Monterey  Bay. 
Fresh  waters  of  Central  California. 

TWunaliAhth va  artnrreimmnnu  (rlrsni .^,,.^,r 

TTvTMimrniiAnflii  snaliif  AffSSwis.^T^ x t-- 

H viM^mrosoiM)!!  nrffent/ons  G'ibbonii - -r-r- ■, r ,, ,. 

H  vnemrofionon  turBRtArA  ftill 

HofcoDOtas  riiodoteras  Aeassis 

A mnhlfttichns  ATtrmt^HH  A irsMiix ^^,,     , 

Rhacochiln*  toTotes  Acassis 

Kmbioto4^ft  iackfioiii  Airsssiii  >r ,.-r>.rrT-TT 

1  Phanerodon  lateralis  Asassiz 

1  Phanerodon  furcates  Gnrard 

1  Phanerodoo  atripes  Jordan  dt  Gilbert 

Brachvistins  frenatns  Gill 

Rrftnhvlnt.infi  rosiiiceiiii  iTordan  Sl  Gilbert  . .  ..^rt-r ,    r , 

Cvmatoinuiter  as cremtna  Gibbons .................. 

AbeoDa  minima  Giboons 

Abeona  anrora  Jordan  &  Gilbert-  n---  -^-^^,^^^,^^, 

H vfftcnrocarpas traskH  Gibbons .r^-.^.^ ^-r.- 

m, 

Of  all  these,  Oymatogaster  aggregatua  is  one  of  the  most  abundant  species  between 
San  Diego  and  San  Francisco. 

In  the  deeper  water  the  yiviparoas  species  of  Scorpemidas  replace  the  Embiotocidce. 

The  following  species  of  yiviparoas  SoarpcBnidcB  are  found  on  the  west  coast  of 
America: 

lAet  of  Bpeoies  of  viHparous  Scorpamidas  found  on  the  West  Coa»i  of  America, 


Name  of  species. 


Sebastolobus  alascanus  Beao 

Sebastolobas  macrochir  (Giinther) 

Sebastichthys  nigrocinctus  (Ayres) 

Sebastichthys  serriceps  J.&G 

Sebastichthys  mbrovinotas  J.  &  6 

Sebastichthys  diplaproa  Gilbert 

Acutomentam  melanostomus  (E.  &  B.) . . 

Acntomentum  macdonaldi  E.  &  B 

Acutomentam  o valla  (Ayres) 

Acutomentiun  alutus  (Gilbert) 

Primospina  mystinus  (Jordan  &,  Gilbert) 
Primospina  entomelas  (Jordan  &  Gilbert) 

SebastoBomas  flayidus  (Ayres) 

Sebastosomus  serranoides  (E.  &  E.) 

Sebastosomus  melanopn  (Girard) 

Sebastosomus  ciliatus  Tiles 

Sebastodes  paucispinis  (Ayres) 

Sebastodes  goodei  £.  Sl  E 

( ? )  matzu  bane  Hilgendorf 

Sebastomns  capensis  Linnnus 

Kebastomus  ruius  (E.  &.E.) 

Sebastomus  miniatus  (J.  &  G.) 

Sebastomus  pinniger  (Gill) 

S<^bastonius  levis  (E.  Sl  E.) 

Sebastomue  lereuH  (E.  ^  £.) 

Sebastomus  constellatns  (J.  &  G.) 

Sebastomus  umbrosus  (J.  ScG.) 

Sebastomus  rosaceus  (Girard) 

Sebantorous  rhodochloris  (J.ScG.) 

Sebastomus  gilli  (E.) 

Sebastomus  rupestriH  (Gilbert) 

Sebastomus  eos  (E.  &  E.) 

Sebastomus  chlorostictus  ( J.  &  G.) 


Vertical  distri- 
bution. 


960  feet 

2.100  feet 

I)eep  water 

10  to  90  feet 

300  to (K)0 feet.... 

740  feet 

(WO  to  1000  feet... 

000  feet 

300  feet 

900  feet 

100  feet 

(?) 

90  feet 

100  to  800  feet 

90  feet 

90  to  600  feet 

600  to  900  feet.... 

(») 

(?) 

600  feet 

100  to  600  feet.... 

600  feet 

250  to  600  feet.... 
250  to  600  feet.... 
90  to  800  feet  and 
deeper  f 

100  feet 

Deep  water 

600  feet 

900  feet 

600  feet 

800  feet 


Horisontal  distribution. 


OiT  Trinity  Islands. 

Southern  California  to  Japan. 

Monterey  to  Vancouver  Island. 

Cerrofl  Island  to  San  Francisco. 

San  Diego  to  Monterey. 

Southern  California. 

San  Diego. 

San  Diego. 

San  Diego  to  San  Francisco. 

Southern  California. 

San  Diego  to  Pueet  Sound. 

Port  Harford  to  Monterey. 

San  Diego  to  San  Francisco. 

San  Diego  to  San  Francisco. 

Monterey  to  Sitka. 

Alaska^ 

San  Diego  to  San  Francisoo. 

San  Diego  to  San  Francisoo. 

Coast  of  Chili  and  Cape  Seas. 

San  Diego. 

San  Diego  to  San  Francisco. 

San  Diego  to  Puget  Sound. 

San  Diego  to  Monterey. 

San  Diego. 

San  Diego  to  San  Francisco. 

Santa  Barbara. 

San  Diego  to  San  Francisoo. 

Monterey  to  San  Franoisco. 

San  Diego. 

Southern  California. 

San  Diego. 

San  Diego  to  Saa  Francisco. 
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Li$i  o/apeoiei  of  viviparous  Soorpesnidat  found  ou  ike  West  Coa$i  of  Amerioa — Continued. 


Nftme  of  specie*. 

Vertical  distri- 
bntion. 

Horiaontal  distribution. 

siebastoiiiUM  ruber  (Avrefl) 3A0  Awtt . 

San  Diego  to  Puget  Sound. 

West  coast  Lower  California. 

Southern  Callfomia. 

Sao  Diego  to  San  Francisco. 

San  Diego  to  San  Francisco. 

San  Diego  to  San  Francisco. 

Alaska. 

Southern  California. 

Monterey  to  Sitka. 

Port  Harford.    Fossil. 

R&n  FranAiaAn. 

PtoroDodiu  sinenHis  (Gilbert) 

870  feet 

Pteiopodiu  sazicol*  (Gilbert) 

060  feet 

Pt^rPPOdu*  atrovirwna  (J,  4t  O.)  .r.,r,...r 

(») 

SOOfeet 

800  to  600  feet 

0) 
900  feet 

Pteropodns  elongmtus  (Arres) 

Pteropodus  prorlger  (J.  &  G.) 

Fteropodoa  orevisplnA  (Bean) 

Pteropodus  saoentnie  (Gill>ert) 

Pteropodus  mallffor  (J.  &  G.) 

30  feet  aboTe  high 
water, 
(f) 

PteroiKMiQs roMR  R 

Pteropodus  dallii  (E.  dc  B.) 

Pteropodus  canrinus  (J.  ^  G.) 

( f )                Paget  Sound  to  Sitka. 

60  to  600  feet San  Diego  northwaxd. 

{ f )                   Ran  Difuro  to  Sad  Franfiiflflo. 

PtAropodiis  vAxillfiris  (J.  A  G-> 

Pteropodus  rastrelliffer  (J.  St  G.) 

Pteropodus  ncbulosus  (Ayres) 

Pteropodus  oamatus  (J.  A.  G.) 

PteroDodns  chrvsomelas  (J.  AQ.)..» 

Deep  water 

Shallow  water  — 
100  feet 

Port  Harford  to  Vancouver  Island. 
San  Diego  to  San  Francisco. 
San  Diego  to  San  Francisco. 
Southern  Califbmia. 
Cerroa  Island  to  Vancouver  Island. 

Auctospina  aurora  (Gilbert) 

1,600  feet 

Anotospina  aurionlatus  (Giracd) 

Surfaoe 

The  depths  are  oDly  approximate.  I  have  given  the  shaUowest  and  deepest 
waters  recorded  (mostly  in  my  notes)  for  each  species.  I  have  found  them  very  abun- 
dant, both  in  individuals  and  in  species,  to  a  depth  of  about  600  feet,  the  depth  at  which 
much  of  the  winter  fishing  is  done  in  the  neighborhood  of  San  Diego.  Dr.  Oilberty 
when  with  the  Albatross^  found  a  number  of  species  at  a  depth  of  1,600  feet. 

A  contemplation  of  these  long  lists  of  viviparous  fishes  naturally  leads  one  to 
suppose  that  peculiar  conditions  must  exist,  or  must  have  existed,  to  develop  such  an 
amazing  number  of  viviparous  forms.  The  action  of  environment,  or  the  production 
of  similar  results  by  similar  causes  acting  upon  so  widely  separated  families  as  the 
Embiotocidie  and  Scorpasnidce^  seems  evident.  The  conditions  must  here  have  been 
and  probably  are,  more  favorable  to  the  survival  of  those  species  producing  living 
young  than  elsewhere.  That  the  conditions  must  have  been  favorable  to  viviparous 
B])ecies  for  a  long  period  is  evidenced  by  the  large  number  of  species  now  existing  and 
by  the  advanced  stage  of  viviparity  of  the  EmbiotocidcB.  Cymaiogaster  far  surpasses 
all  other  known  species  of  fishes  in  the  degree  of  its  viviparity. 

If  the  degree  of  viviparity  is  a  criterion,  the  Emhiotocidce  have  been  much  longer 
viviparous  than  the  Scorpcenidce^  and  I  have  discovered  a  fossil  Pteropodus  *  {rosce)  in 
the  cretaceous  at  Port  Harford.  The  Embiotoddce  would,  therefore,  date  back  still 
earlier.  What  these  conditions  are,  or  have  been,  is  of  course  a  difficult  question  to 
determine. 

"There  is  a  possibility  that  the  deposit  ftt>m  which  the  ftagments  of  this  species  were  taken  is  in 
part  a  prehistoric  refuse  heap,  in  which  case  this  observation  loses  much  weight.  At  Port  Harford 
a  rather  steep  hiU  rises  several  hnndred  feet  from  the  beach.  At  about  20  feet  from  high-water 
mark  there  is  an  old  railroad  cut.  In  the  bank  thus  exposed,  which  was  water- worn  at  the  time  I 
visited  it,  there  were  found  many  fragments  of  fish  bones,  chiefly  vertebrte,  and  crustacean  shells  and 
mollusks.  The  moUnsks,  which  were  unquestionably  fossil,  were  simUar  to  those  found  all  over  the 
hill,  even  to  its  top ;  crustacean  shells  and  fish  bones  I  found  only  at  this  cut,  about  2  feet  from  the 
surface.  Among  the  fragments  of  fish  bones  I  found  a  part  of  a  preopercle  of  a  Pteropodus  allied  to 
nebuloiui.    The  most  of  the  fragments  have  not  been  identified. 
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TYPES  OP  VIVIPARITY  IN  TELEOSTS. 

At  leant  two  types  of  viviparity  may  be  distinguished  in  fishes:  first,  those  in 
which  the  yolk  famishes  all  the  intraovarian  food  {Pcsciliaj*  Gambmiay  Scarpetnid^Ei); 
and  second,  those  in  which  the  greater  part  of  the  food  is  famished  by  the  ovary 
(BUnnius^X  AnablepSy^  and  EmhioiocidiB). 

In  the  first  tyi)ethenainber  of  young  is  usually  not  less  than  in  related  oviparous 
forms,  while  the  number  of  young  in  the  second  is  always  greatly  reduced. 

In  the  largest  of  the  Soorp(Bnid{e,  Sebastomus  levi%j  which  reaches  a  weight  of 
about  30  pounds,  the  ripe  eggs,  about  1  mm.  in  diameter,  would  fill  several  quarts  ;1I 
since  each  of  these  develops  into  a  larva  before  it  is  freed  from  the  ovary,  the  max- 
imum number  of  living  yonng  produced  by  this  class  of  viviparity  reaches  many 
thousands.  Stuhlmann  in  1887  r»HM>rded  405  young  for  Zoarces'j  this  he  considered  a 
remarkable  number. 

The  size  and  comparative  development  of  the  young  of  this  class  of  fishes  at  the 
time  of  birth  is  of  course  much  less  than  in  the  second  class  of  viviparous  fishes. 

The  number  of  young  observed  in  different  species  of  viviparous  fishes  is  as  fol- 
lows: SebastomuSj  many  thousands;  Sebastes  marinus  {fide  Byder),  1,000;  Oambusia 
patruelis  {fide  Byder),  20  to  25;  Anableps  gronovii  {fide  Wyman),  mother  7  inches  long, 
with  4  to  5;  10  inches  long,  18;  10  inches  long,  7,  each  about  2^  inches  long. 

EmMotoddce, — ^The  number  of  young  in  any  species  varies  greatly  with  the  age  of 
the  parent:  Synterocarpua  truskij  16;  Hpperprosopon  argenteuSj  7  to  12  (Dec.  17); 
Hypsurus  caryij  8;  Ditrema  jacksanij  8||  to  60;  Phanerod^n  lateralis^  21  to  80;  Phan- 
erodonfurcatus,  10  to  23;  Amphistichtis  argenteuSj  47  to  80. 

*  In  Pcecilia  (Davcmoy,  1844)  and  in  Gambuna  (Ryder,  1885)  tbe  egg  is  fertilized  and  the  embryos 
remain  in  the  original  ovarian  follicle  till  near  the  close  of  gestation. 

tin  the  SoorpcBtiidce  (Ryder,  1886;  Eigenmann  &  Eigenmann,  Proc.  U.  S.  Nat.  Mns.  1892)  the  fol- 
licle is  ruptured  before  impregnation  takes  place,  but  the  egg  remains  mechanically  inclosed  within 
it,  and  the  blood  supply  of  the  follicles  is  continued  till  near  the  end  of  gestation.  The  term  of  ges- 
tation in  SehaetiohthyB  (rubravinctuB)  lasts  perhaps  little  over  two  months. 

t  In  Blennius  (Rathke,  1883 ;  8tuhlman,  1887)  the  egg  is  impregnated  while  still  in  the  follicle,  in 
which  it  undergoes  the  early  stages  of  its  development.  At  the  end  of  three  weeks  it  is  freed;  the 
embryos  remain  three  months  longer  in  the  ovary.  The  food  supply  seems  to  be  furnished  through 
the  old  follicles,  and  this  method  is  but  an  extension  of  that  found  in  Sehaates  and  its  relatives. 

$  In  Anabl^i  (Wyman,  1850) .  whose  early  stages  have  not  been  observed,  the  larvsB  are  sur- 
rounded by  a  vascular  membrane,  which  is  connected  with  the  ovarian  wall,  even  in  embryos  an  inch 
long.  The  stages  before  the  absorption  of  the  yolk  have  not  been  observed.  The  yolk  bag  increases 
in  size  and  is  provided  externally  with  a  series  of  papillee. 

1[  A  very  moderate  estimate  would  be  2  quarts. 

IIThe  small  number  of  young  in  Agassiz's  specimens  was  probably  due  to  the  latenest  of  ike 
teason,  a  time  when  only  small  individuals  are  still  with  young. 
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HISTORICAL  NOTICE  OP  EMBIOTOCIDA. 

The  fact  that  the  species  of  Embiotooida  are  viviparous  was  nearly  simultaneously 
discovered  by  J.  E.  Lord,  at  Vancouver  Island;  A.  0.  Jackson,  at  San  Francisco,  June 
7, 1852;  W.  P.  Gibbons,  at  San  Francisco;  and  Dr.  Thomas  H.  Webb,  May  3, 1862,  at 
San  Diego.* 

Prof.  Agassiz  published  the  first  account  of  these  fishes  in  1853  (collected  by 
Jackson). 

The  interest  excited  by  the  announcement  of  the  discovery  is  shown  by  the  fol- 
lowing account  from  Prof.  Gill's  "  Prefatory  "  of  his  Bibliography  of  the  Fishes  of  the 
Pacific  Ooast  of  the  United  States  to  the  end  of  the  year  1879.    He  states : 

The  fishes  of  California  remained  absolutely  unknown  till  1839,  when  a  glimpse,  but  an  entirely 
inadequate  one,  was  furnished  by  Lay  and  Bennett  in  their  notes  and  account  of  species  collected 
during  the  voyage  of  the  English  vessel  Blo8»am;  along  silence  then  supervened,  and,  with  the  excep- 
tions thus  signalized,  and  the  addition  by  Storer  of  a  single  species  of  8yngnaihua  in  1846,  west-coast 
ichthyography  commenced  in  1854  with  the  announcement  by  Prof.  Agassiz  of  the  discovery  of  the 
remarkable  family  of  Embiotocoids.  This  was  speedily  followed  by  numerous  communications  by  Dr. 
Gibbons,  Dr.  Girard,  and  Dr.  Ayres,  on  new  species  of  fishes,  mostly  ftom  the  Califomian  waters, 
but  partly  fh>m  Oregonian  ones.    As  early  as  1858  nearly  two  hundred  species  had  been  made  known. 

The  exact  date  of  Lord's  and  Gibbons's  f  observations  I  do  not  know,  but  Webb 
has  a  whole  month's  priority  over  Jackson.  Jackson,  however,  communicated  his  dis- 
covery to  Louis  Agassiz,  so  that  his  observations  were  made  public  in  the  fall  of  1853, 
and  Dr.  Webb's  not  until  May,  1854,  and  more  ftdly  in  1858,  while  Lord's  account  did 
not  appear  till  1866.  Since  the  notes  are  brief  I  will  give  in  their  own  words  the 
observations  of  these  gentlemen.  Gibbon's  account  I  have  not  seen.  Mr.  Jackson,  in 
a  letter  to  Agassiz,  states: 

On  the  7th  of  June  I  arose  early  in  the  morning  for  the  purpose  of  taking  a  mess  of  fish  for  break- 
fast; pulled  to  the  usual  place,  baited  with  crabs,  and  commenced  fishing,  the  wind  blowing  too  strong 
for  profitable  angling.  Nevertheless  on  the  first  and  second  oasts  I  fastened  the  two  fishes,  male  and 
female,  that  I  write  about^  and  such  were  their  liveliness  and  strength  that  they  endangered  my  slight 
trout  rod.  I  however  succeeded  in  bagging  both,  though  in  half  an  hour's  subsequent  work  I  got  not 
even  a  nibble  from  either  this  or  auy  other  species  of  fish.  I  determined  to  change  the  bait  to  put 
upon  my  hook  a  portion  of  the  fish  already  caught  and  cut  for  that  purpose  into  the  largest  of  the  two 
fish  caught.  I  intended  to  take  a  piece  from  the  thin  part  of  the  belly,  when  what  was  my  surprise 
to  see  coming  from  the  opening  thus  made  a  small  live  fish.  •  •  •  j  ^as  vastly  astonished  to 
find  next  to  the  back  of  the  fish  and  slightly  attached  to  it  a  long  very  light  violet  bag  so  clear  and 
so  transparent  that  I  could  already  distinguish  through  it  the  shape,  color,  and  formation  of  a  multi- 
tude of  small  fish  (all  facsimiles  of  each  other)  with  which  it  was  well  filled.  •  *  •  There  can 
not  remain  in  the'mind  of  any  one  who  sees  the  fish  in  the  same  state  that  I  did,  a  single  doubt  that 
these  young  were  the  offspring  of  the  fish  from  whose  body  I  took  them,  and  that  this  species  of  fish 
gives  birth  to  her  young  alive  and  perfectly  formed,  and  adapted  to  seeking  its  own  livelihood  in  the 
water.  The  number  of  young  in  the  bag  was  nineteen  and  every  one  as  brisk  and  lively  and  as  much 
at  home  in  a  bucket  of  salt  water  as  if  they  had  been  for  months  accustomed  to  the  water. 

*  Brevoort  records  a  specimen  of  viviparous  fish  discovered  by  Dr.  John  L.  LeConte  in  1851.  See 
antt  under  **  Ditrema  iemminckii,'*  and  Prof.  Geo.  Davidson,  of  the  U.  S.  Coast  Survey,  tells  me  that 
he  had  noted  their  viviparity  long  before  any  published  notices  of  the  fact  appeared. 

t  Agassiz  (1854,  368),  states: ''  I  have  Just  been  informed  (February  28  [1854])  that  the  California 
Academy  of  Natural  Sciences  claims  for  Dr.W.  P.  Gibbons  the  discovery  of  the  viviparous  fishes  upon 
which  I  had  established  the  family  Holconoti.  *  •  *  Dr.  Thomas  H.  Webb,  one  of  the  scientific 
corps  of  the  Mexican  Boundary  Line  Commission,  has  sent  me  *  *  *  the  following  abstract  from 
his  diary  dated  San  Diego,  May  3,  1852:  'Caught  *  *  •  a  number  of  small  fish,  about  2  or  3 
inches  long,  each  of  which  contained  ten  or  twelve  living  young.' " 
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ThiH  Species  was  Ditrema  jacksoni.    AgasAiz  addft  a  note  an  follown: 

It  will  be  a  matter  of  deep  intetest  to  trace  the  early  stagea  of  growth  of  these  fiahee,  to  examine 
the  «tmciare  cf  the  ovary  and  the  eggs  before  feeaodation  takes  place,  etc. 

This  wa8,  however,  not  done  in  the  forty  years  after  the  above  was  written. 
Prof.  AgaftHiz  described  the  stmctare  of  the  ovary  as  follows: 

It  consists  of  a  large  bag.     *  *     l^pon  the  sorface  of  it  large  Tascalar  ramiiicatioiis  are  seen, 

and  it  is  snbdivided  internally  into  a  number  of  distinct  poaches,  opening  by  wide  slits  into  the  lower 
part  of  the  sack.  This  sa<;k  seems  to  be  nothing  but  the  widened  lower  end  of  the  ovary,  and  the 
poaches  within  it  to  be  formed  by  the  folds  of  the  ovary  itself.  In  each  of  these  i^oaches  a  yonng  is 
wrappe^l  up  as  in  a  sheet  and  all  are  packed  in  the  most  economical  manner  as  far  as  saving  space  is 
concerned,  some  having  th4ur  head  tamed  forwards  and  others  backwards.  This  is  therefore  a 
normal  ovarian  gestation. 

He  farther  gives  the  relative  sizes  of  adolt  and  yonng. 

Dr.  Webb's  account  as  given  by  Girard  is  as  follows: 

On  May  3(1852),  daring  boisteroas  and  cold  weather,  Capt.  Ottringer  caused  his  seine  to  be 
drawn  across  the  harbor  (San  Diego).  Caaght  many  tiger  and  shovel-nose  sharks,  two  floanders, 
two  spc^nmens  of  a  fish  somewhat  like  oar  scalpin,  also  a  nnmber  of  small  fish  about  3  or  4  inches 
long,  each  of  which  contained  ten  or  twelve  living  young. 

Girard  (1858,  p.  165)  adds  the  following  to  Webb's  account: 

Eggs  are  formed  within  the  texture  of  the  ovarian  membranes  themselves.  •  •  •  The  sheath 
(ovarian  walls)  and  the  ovaries  are  gradually  increasing  in  bulk,  as  the  eggs  themselves  first  increase 
in  size  and  the  embryos  afterwards.  The  sheath  is  chiefly  a  muscular  membrane,  whilst  the  ovaries 
are  altogether  vascular. 

When  mature,  the  eggs  either  fall  into  the  space  between  the  membrane  or  ovarian  poaches,  or 
else  remain  attached  to  the  ovaries  until  the  embryos  issue  out  of  them.  We  are  inclined  to  think 
that  they  drop  into  the  pouches  as  eggs.  At  any  rate  we  found  very  young  embryos  loosely  con- 
tained in  the  ovarian  pouches,  when  no  trace  of  the  egg  membrane  could  be  seen  within  the  tissues  of 
the  ovaries. 

After  leaving  the  eggshell  they  have  an  abdominal  bag  containing  the  remaining  yolk,*  which 
is  gradually  absorbed  daring  a  period'when  neither  the  mouth  nor  the  oBSophagus  are  formed.  •  •  • 
The  soft  and  articulated  portions  of  the  dorsal  and  anal  fins  next  assume  a  development  reaching 
extraordinary  proportions;  which  they  again  gradually  lose  as  soon  as  free  from  parental  sheltering. 

Under  the  head  of  Emhiotica  jacksoni  he  states: 

To  the  upper  roof  of  the  sheath  are  firmly  attached  some  highly  vascular  membranes  hanging 
downwards  and  dividing  the  whole  tube  into  elongated  pouches  or  compartments.  Five  of  these 
vascular  membranes  were  found  to  be  present,  and  by  an  attentive  examination  it  was  soon  discovered 
that  they  were  in  fact  the  true  ovaries,  two  in  number,  as  required  by  the  law  of  symmetry. 

Mr.  Lord  (1866,  pp.  106-114, 116-119)  gives  the  following  account  of  his  discovery 
and  observation  s : t 

At  San  Francisco,  as  early  as  April,  I  saw  large  numbers  of  viviparous  fish  in  the  market  for 
sale;  but  then  it  is  an  open  question  whether  these  fish  really  arrive  at  an  earlier  period  of  the  year 
in  the  Day  of  Ban  Francisco  than  at  Vancouver  Island.  I  think  not.  That  they  are  taken  earlier  in 
the  year  is  simply  <lne  to  the  fact  that  the  fishermen  at  San  Francisco  have  better  nets  and  fish  in 
deeper  water  than  the  Indians,  and  consequently  take  the  fish  earlier.  The  habit  of  the  fish  is 
clearly  to  come  into  shallow  water  when  the  period  arrives  for  produeing  its  live  young;  and  from 
the  fact  that  some  of  these  fish  are  oronsionally  taken  at  all  periods  of  the  year,  I  am  induced  to 
believe  that  they  do  not  in  reality  migrate,  but  only  retire  into  deeper  water  along  the  coast,  there  to 
remain  during  the  winter  months,  reappearing  in  the  shallow  bays  and  estuaries  in  June  and  July, 
or  perhaps  earlier,  for  reproduotivo  purposes;  here  they  remain  until  September,  and  then  entirely 
disappear. 


*  Prof.  Ryder  has  already  shown  that  this  observation  is  erroneous. 
f  For  this  aooonnt  I  am  indebted  to  Dr.  Theodore  Qill. 
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Tbey  awim  close  to  the  sarface  in  immense  shoals,  and  numbers  are  very  craftily  taken  by 
the  Indians,  who  literally  frighten  the  fish  into  their  canoes.  At  low  tide,  when  a  shoal  of  fish  is  in 
the  bay  or  up  one  of  these  large  inlets  that  intersect  the  coast  line,  the  savages  get  the  fish  between 
the  banks  (or  the  rocks,  as  it  may  be)  and  the  oanoe,  and  then  paddle  with  aU  their  might  and  main 
among  the  terror-stricken  fish,  lashing  the  sea  with  their  paddles  and  uttering  the  most  fiendish 
yells.  Out  leap  the  fish  from  the  water,  in  their  panic  to  escape  this  (to  their  affrighted  senses) 
terrible  monster;  and  if  not  out  of  the  ^*  frying  pan  into  the  fire,''  it  is  out  of  the  sea  into  the  canoes— 
which  in  the  long  ran  1  take  to  be  pretty  mueh  the  same  thing. 

It  appears  to  be  a  singular  trait  in  the  character  of  viviparous  fish,  that  of  leaping  high  out 
of  the  water  on  the  slightest  alarm.  I  have  often  seen  them  jump  into  my  boat  when  rowing  through 
a  shoal,  which  is  certainly  most  accommodating.  The  Indians  also  spear  them;  they  use  a  long, 
slender  shaft  with  four  barbed  points,  arranged  in  a  circle,  but  bent  so  as  to  make  them  stand  at  a 
considerable  distance  from  each  other.  With  this  spear  they  strike  into  a  shoal  of  fish,  and  generally 
impale  three  or  four;  many  are  caught  with  hooks,  but  they  bite  shily,  the  only  baits  I  have  seen 
taken  being  salmon  roe  nearly  putrid,  or  bits  of  crab. 

Just  prior  to  my  leaving  Vancouver  Island,  numbers  were  netted  by  Italian  fishermen  who 
had  a  seine.  They  found  a  ready  sale  for  them  in  the  market,  but  as  a  table  dainty  they  are  scarcely 
worth  eating;  the  flesh  is  insipid,  watery,  and  flabby,  and  I  am  convinced  that  no  system  of  cooking 
or  culinary  skill  would  ever  convert  it  into  a  palatable  flsh. 

The  geographical  range  of  viviparous  fish,  as  far  as  I  have  any  opportunity  of  judging,  is 
from  the  Bay  of  San  Francisco  to  Sitka.  It  may,  perhaps  (and  I  have  but  little  doubt  that  it  does), 
extend  much  farther  south  along  the  Mexican  coast;  but  this  I  can  only  surmise,  never  having  seen 
them  beyond  the  limits  above  stated.  It  frequents  all  the  bays  and  harbors  on  the  east  and  west 
sides  of  Vancouver  Island,  and  is  equally  abundant  in  the  Gulf  of  Georgia  and  the  Straits  of  Juan 
de  Fuca;  making  its  appearance  about  the  same  period,  or  perhaps  somewhat  earlier,  in  the  various 
inlets  on  the  Oregon  coast,  fix>m  Cape  I'lattery  to  the  Bay  of  San  Francisco.  It  will  be  just  as  well, 
perhaps,  before  I  go  into  the  subject  of  its  specific  characters  and  singular  reproductive  organs,  f 
should  mention  how  I  first  stumbled  upon  the  fact  of  its  being  viviparous. 

Soon  after  I  arrived  at  Vancouver  Island,  I  at  once  set  to  work  to  investigate,  as  far  as  it  lay 
in  my  power,  the  habits  and  periods  of  migration  of  the  different  species  of  fish  periodically  visiting 
the  North wesjt  coast.  The  sole  means  then  at  my  disposal  t-o  obtain  fish  for  examination,  or  as  speci- 
mens to  send  home,  was  to  employ  Indians  or  catch  them  myself;  so  it  happened,  some  of  these  were 
first  brought  me  by  Indians.  Cutting  one  down  the  side  (the  plan  I  usually  adopt  to  skin  a  fish, 
keeping  the  opposite  side  untouched),  to  my  intense  surprise,  out  tumbled  a  lot  of  little  fish.  My 
wildest  dreams  had  never  led  me  to  suppose  a  fish  I  then  thought  was  a  bream,  or  one  of  the  perch 
family,  could  be  viviparous.  I  at  once  most  hastily  arrived  at  the  conclusion  that  the  greedy  gour- 
mand bad  eaten  them ;  dropping  my  knife,  I  sat  in  a  most  bewildered  state  looking  at  the  fish. 

The  first  ray  of  light  that  shone  to  illumine  my  mystification  seemed  to  spriug  from  the  fact 
that  each  little  fish  was  the  model,  counterpart,  and  facsimile  of  the  larger,  and  in  shape,  size,  and 
color  were  exactly  alike;  ftt>m  the  position,  too,  they  occupied  in  the  abdomen  of  the  larger  fish,  I  was 
led  at  once  to  see  the  error  of  my  first  assumption,  that  they  had  been  swallowed.  Carefully  dissect- 
ing back  the  walls  of  the  abdomen,  I  discovered  a  delicate  membranous  bag  or  sac  having  an  attach- 
ment to  the  upper  or  dorsal  region,  and  doubled  upon  itself  into  numerous  folds  or  plaits,  and 
between  each  of  these  folds  was  neatly  packed  away  a  little  fish;  the1)ag  was  of  bluish- white  color, 
and  contained  fourteen  fish.  I  had  no  longer  any  doubt  that  the  fish  was  viviparous,  and  that  it  was 
a  true  and  normal  case  of  ovarian  gestation.  So  much  for  my  first  discovery;  the  details  of  my  sub- 
sequent examinationn  I  shall  again  have  occasion  to  refer  to.  *  *  [Here  is  added  an  account  of 
Jackson's  discovery.] 

I  have  spoken  of  this  at  'some  length,  because  it  is  a  curious  coincidence  that  the  same  fact 
should  have  been  discovered  by  two  men,  a  long  distance  apart,  al>out  the  same  date,  and  by  both  in 
the  same  way — by  sheer  accident. 

Now  we  come  to  the  ticklish  question :  How  are  the  young  fish  vitalized  in  the  abdomen  of  the 
mother?  In  this  case  I  shall  adopt  what  I  conceive  to  be  the  most  straightforward  course,  which  is 
candidly  to  give  my  own  thoughts,  and  solicit  frx>m  abler,  older,  and  better  physiologists  their  opinions 
or  theories,  for  I  sincerely  think  this  is  a  question  well  worth  careful  investigation.  I  believe  the 
ovum,  after  impregnation,  at  first  goes  through  the  same  transformations  in  the  ovarium  as  it  would  do, 
supposing  it  to  have  been  spawned  and  fecundated  in  the  ordinary  spawning-bed,  but  only  up  to  a 
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certftin  point;  then,  I  think,  the  membnuie  enfolding  the  ova,  that  have  by  this  time  aawnmed  a  fish- 
like tyx>e,  takes  on  the  character  and  functione  of  a  placental  membrane,  and  the  yonng  fish  are  enp- 
plied  by  an  nmbilical  cord,  jnst  as  in  the  case  of  a  foetal  mammal.  Bnt  a  third  change  takes  place. 
There  can  be  no  donbt  that  the  yonng  fish  I  cut  ont,  and  that  swam  away,  had  breathed  before 
they  were  freed  from  their  mother ;  hence  I  am  led  to  think  that,  a  short  time  prior  to  the  birth  of 
the  young,  sea- water  haa  access  to  this  marsupial  sac,  washes  over  the  infant  fish,  the  gills  assume 
their  normal  action,  and  the  regular  systemic  circle  is  established.  Maturity  attained,  the  nmbilical 
attachment  snaps,  and  the  little  fish,  perfect  in  every  detail  of  its  organization,  is  launched  into  the 
deep  to  brave  its  many  perils  and  shift  for  itself.  The  fttron>r  transverse  muscles  attached  to  the 
powerful  sphincter  (constituting  the  genital  opening  acting  from  the  abdominal  walk),  I  imagine  are 
in  some  way  concerned  in  admitting  the  sea- water,  and  it  appears  a  contrivance  admirably  adapted  to 
effect  such  a  purpose;  but  how  impregnation  takes  place  I  may»t  once  honestly  confess — ^I  do  not 
know.  • 

The  male  is  much  like  the  female,  but  more  slim,  and  the  milt  Just  like  that  of  other  fish.  I 
can  only  ciynjecture  that  fecundation  is  accomplished  through  the  medium  of  the  sea-water,  admitted 
by  the  curiously  cell-contrived  floodgate  of  the  female,  carrying  in  the  milt-germs  and  washing  them 
over  the  ova. 

The  actual  period  of  utero-gestation  I  am  by  no  means  sure  about,  but  I  am  inclined  to  think 
they  breed  twice  in  the  year.  It  *8  worthy  of  remark  that  the  young  mature  fish  are  very  large, 
when  compared  with  the  size  of  the  mother.    In  a  female  fish  11  inches  in  length,  the  young  were  3 

inches  long,  the  adult  fish  4^  inches  high,  the  young  an  inch. 

***  *  If  *»»»• 

But  now  for  the  most  important  feature  in  the  history  of  these  fish — ^that  of  bringing  into  the 
world  their  young  alive,  self-dependent,  and  self-supporting,  as  perfect  in  their  minutest  organization 
as  the  parent  fish  that  gives  them  birth.  The  generative  apparatus  of  the  female  fish  when  in  a 
gravid  state  may  be  defined  as  a  large  bag  or  sac.  Ramifying  over  its  surface  may  be  seen  a  most 
complicated  and  strangely  beautiful  vascular  arrangement— a  network  of  vessels,  the  use  of  which  is 
clearly  to  convey  the  life-giving  fluid  to  the  infant  fish,  and  carry  it  back  again,  after  having  served 
its  destined  purpose,  to  be  revivified  for  future  use.  The  way  the  sac  is,  as  it  were,  folded,  and  the 
different  compartments  made  for  the  accommodation  of  embryonic  fish,  is  most  singular,  and  very 
difficult  to  describe  clearly. 

The  best  illustration  I  can  think  of  is  an  orange.  You  must  imagine  the  orange  divided  into 
its  regular  number  of  little  wedged-shaped  pieces,  and  each  to  represent  a  fish ;  that  the  rind  of  the 
orange  is  a  delicate  membrane,  having  a  globular  shape,  and  easily  compressed  or  folded.  Yon  now 
desire  to  fit  the  pieces  together  again  in  the  original  orange-shape,  but  you  must  begin  on  the  outside 
of  the  globular  membrane,  pressing  in  with  each  section  a  fold  of  the  membrane  (remember  that 
each  represents  a  fish) ;  when  each  piece  is  in  its  place,  yon  will  still  have  the  sac  in  its  rounded  form, 
but  the  rind  or  membrane  has  been  folded  in  with  different  pieces.  If  I  have  made  myself  under- 
stood, it  will  be  seen  that  there  must  be  a  double  fold  of  membrane  for  each  portion  of  orange.  This 
is  exactly  the  way  the  fish  are  packed  in  this  novel  placeutaJ  sac.  If  it  were  practicable  to  remove 
each  fish  from  its  space,  and  the  sac  retain  its  normal  shape,  there  would  be  twelve  or  fourteen  open- 
ings (depending  upon  the  number  of  young  fish),  the  wall  of  each  division  being  a  double  fold  of 
membrane,  the  double  edges  wrapping  or,  as  it  were,  folding  over  the  fish.  Now  make  a  hole  in  the 
end  of  this  folded  bag,  and  hloto  it  full  of  air,  and  you  get  at  once  the  globe-shaped  membranous  sac  I 
have  likened  to  an  orange. 

The  fish  are  always  arranged  to  economize  space;  when  the  head  of  a  young  fish  points  to  the 
head  of  its  mother,  the  next  to  it  is  reversed,  and  looks  towards  the  tail.  I  am  quite  convinced  that 
the  young  fish  are  packed  away  by  doubling  or  folding  the  sac  in  the  same  way  I  have  endeavored  to 
describe.  I  have  again  and  again  dissected  out  this  ovarian  bag,  filled  with  fish  in  various  stages  of 
development,  and  flonting  it  in  salt  water,  have,  with  a  fi&e  pointed  needle,  opened  the  edges  of  the 
double  membranous  divisions  that  enwrap  the  fish  (the  amount  overlapping  is  of  course  greater  when 
the  fish  Ib  in  its  earlier  stages  of  development).  On  separating  the  edges  of  the  sac,  out  the  little  fishes 
pop.  I  have  obtained  them  in  all  stages  of  their  growth,  but  sometimes  (and  this  not  once  or  twice, 
but  often)  have  set  free  the  young  fish  from  its  dead  mother.  Thus  prematurely  cut  loose  from  its 
membranous  prison,  the  infant  captive,  reveling  in  its  newly -acquired  liberty,  swam  about  in  the 
salt  water,  active,  brisk,  and  Jolly,  in  every  particular,  as  well  able  to  take  care  and  provide  for  itself 


*  It  U  perhaps  needless  to  state  that  the  above  paragraph  is  fWr  fkvin  stating  what  does  take  place. 
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M  its  parent.  The  female  external  genital  opening  is  situated  a  little  posterior  to  tlie  anal  opening, 
the  orifice  is  at  its  apex,  and  in  the  center  of  a  fleshy  conical  protuberance,  which  is  in  fact  a  powerful 
sphincter  muscle,  moored,  as  it  were,  in  its  place  by  two  strong  muscular  ropes,  acting  from  and 
attached  to  the  walls  of  the  abdomen. 

The  above  account  by  Lord,  as  far  as  it  deals  with  the  embryology,  is  largely 
coiyectare  and  of  no  value.  It  is  here  given  simply  to  complete  the  history  of  the 
work  done  on  these  fishes. 

James  Blake,  Proc.  Oal.  Acad.  Nat.  Sci.,  iii,  314-317,  gives  somewliat  more 
reliable  information.    His  paper  is  given  in  full: 

I  am  not  aware  that  the  process  by  which  the  embryo  of  the  Embiotocoid  fishes  receive  the 
nourishment  necessary  for  its  growth,  has  ever  been  pointed  out.  It  certainly  differs  from  the  three 
most  common  forms  in  which  the  embryo  of  other  animals  is  nourished,  as  there  is  nothing  like  a  pla- 
centa by  which  they  can  receive  nourishment  from  the  mother;  there  is  no  supply  of  nutriment  sur- 
rounding the  embryo  as  in  the  case  of  most  oviparous  auiuials,  nor  is  the  embryo  brought  into  direct 
contact  with  the  water,  so  as  to  derive  nourishment  by  absorption  from  the  surrounding  medium,  as 
is  the  case  in  oviparous  fishes  generally  and  m  most  of  the  lower  forms  of  animal  life.  The  young  fish 
is  contained  in  a  uterus  which,  in  the  undeveloped  state,  resembles  very  much  the  ovaries  of  the  com- 
mon oviparous  fishes,  except  that  its  walls  are  thiclcer,  and  that  the  number  of  ova  it  contains  is  very 
much  smaller.  In  the  interior  of  the  uterus,  projecting  from  its  sides,  are  a  number  of  processes  anal- 
ogous to  those  to  which  the  ova  are  usually  attached.  These  processes  vary  in  number  in  different 
examples,  but  they  are  so  arranged  that  each  foetal  fish  is  in  contact  on  every  side  with  a  surface  of 
one  of  these  processes.  They  consist  apparently  of  a  membrane  composed  of  a  cellular  tissue,  and 
scattered  over  their  surface  are  a  number  of  small  mammillary  elevations  with  an  orifice  in  the  center, 
and  which  are  probably  the  organs  by  which  the  peculiar  secretion  of  the  uterus,  to  be  hereafter 
noted,  is  poured  out. 

In  an  example  I  examined,  in  which  impregnation  had  apparently  just  taken  place,  numerous  ova 
were  found  adhering  to  these  processes,  although  not  at  all  in  such  numbers  as  in  the  ordinary  fishes. 
I  counted  thirty-eight  in  about  the  space  of  an  inch ;  of  these,  however,  but  few  can  be  developed,  as 
the  number  of  foetuses  seldom  exceeds  forty,  and  is  sometimes  only  eight.  In  the  whole  of  the  uterus 
there  probably  were  from  one  hundred  to  one  hundred  and  fifty  ova.  Of  the  earlier  stages  of  devel- 
opment, however,  it  is  not  my  object  to  treat  in  the  present  memoir,  as  I  did  not  commence  my  inves- 
tigation sufficiently  early  to  be  able  to  fully  make  it  out;  as  soon,  however,  as  the  embryo  has 
Mlvsnced  snflSciently  for  the  fins  to  be  formed,  these  appendages  are  found  to  be  terminated  by  a 
number  of  digitations,  which  project  from  the  free  edges  of  the  fin,  and  are  usually  found  situated  one 
between  each  ray  or  spine.  They  are  composed  almost  entirely  of  fine  capillary  blood-vessels,  united 
apparently  by  a  very  delicate  and  structureless  membrane.  They  are  so  delicate  that  unless  great 
care  is  taken  in  removing  the  specimen  from  the  uterus,  they  are  destroyed ;  nor  have  I  ever  been  able 
to  discover  them  in  specimens  that  have  been  preserved  in  alcohol.  These  processes  seem  continuous 
with  the  membrane  extended  between  the  rays  of  the  fins,  but  are  much  more  delicate;  they  project 
from  the  free  edge  of  the  fin,  sometimes  as  much  as  the  eighth  of  an  inch,  and  are,  in  the  fully  devel- 
oped embryo,  the  fifteenth  of  an  inch  broad.  On  the  free  margin  of  each  digitation,  a  larger  capillary 
can  be  observed,  which  appears  to  be  continuous  all  around ;  it  is  about  the  .003  inch  in  diameter,  the 
intermediate  space  being  filled  with  a  network  of  smaller  capillaries.  This  system  of  digitations 
projects  from  the  entire  edge  of  the  dorsal,  ventral,  and  caudal  fins,  but  not  from  the  pectorals.  They 
in  fact  form  a  fringe  around  the  entire  body  with  the  exception  of  the  head  and  that  part  of  the 
abdomen  in  front  of  the  anus* 

Snoh  is  the  structure  of  the  organ  that  evidently  has  some  connection  with  the  ftptus,  resembling 
as  it  does  so  closely  the  early  formation  of  the  vascular  villi  and  the  placental  tufts  that  proceed  from 
the  chorion  of  the  mammiferons  embryo,  and  through  which  it  derives  its  nourishment  before  the 
placenta  is  fully  formed. 

The  question  now  presents  itself  as  to  how  nourishment  is  conveyed  from  the  parent  to  the 
foetus  through  these  tufraf  As  before  stated,  the  lining  membrane  of  the  nterus  sends  off  processes 
which  surround  each  fcetus,  without  however  forming  shut  sacks;  but  although  these  processes  are 
very  freely  supplied  with  blood- vensels,  yet  the  finest  injection  failed  to  show  any  more  vascular  spots 
where  the  fcetal  digitations  might  have  been  brought  into  more  immediate  contact  with  the  blood  of 
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the  parent.  I  however  was  fortonate  enoagh  to  obtain  a  fish,  in  the  uterus  of  which  I  discovered  a 
considerable  qaantity  of  doid,  and  on  collecting  it  and  submitting  it  to  chemical  tests,  I  found  that  this 
flaid  contained  a  considerable  quantity  of  animal  substance,  resembling,  to  a  certain  extent,  some  of  the 
compounds  that  are  formed  from  albumen  during  the  progress  of  digestion.  The  fluid  was  of  yellowish 
color,  translucent,  deposited  on  standing  some  small  globules  which  under  the  microscope  strongly 
refracted  the  light,  were  not  altered  by  acetic  acid,  but  dissolved  in  ether;  probably  fat  globules; 
when  heated  there  was  no  coagulation,  although  the  fluid  was  not  quite  so  clear;  solution  of  HgCl^, 
caused  no  precipitate;  tannin  in  solution  caused  a  yellowish  precipitate.  In  adding  ether  to  a  por- 
tion of  the  fluid,  there  was  a  free  disengagement  of  gas,  a  white  flocculent  precipitate  was  formed, 
and  on  allowing  the  vessel  to  stand  the  fluid  separated  itself  into  three  portions:  the  upper  portion 
consisting  of  pure  ether  apparently,  then  a  layer  containing  white  flocculi,  which  occupied  about  the 
fourth  part  of  the  fluid,  and  below  this  the  remains  of  the  original  fluid,  but  little  altered  in  appear- 
ance. There  can,  I  think,  be  little  doubt  but  that  it  is  through  the  medium  of  this  fluid  that  the 
fretus  obtains  its  nourishment.  The  considerable  portion  of  animal  matter  it  contains,  and  that  too 
in  a  state  particularly  fitted  for  absorption  and  for  conversion  into  tissue,  fits  it  for  furnishing  the 
fiBtus  with  the  elements  necessary  for  its  growth  by  absorption  through  the  large  surface  of  capillary 
vessels  which  are  found  in  the  vascular  digitations  that  surround  the  ftetns,  and  which  are  constantly 
bathed  in  the  fluid.  The  difficulty  that  up  to  the  present  time  has  attended  every  attempt  to  trace 
the  connection  between  the  parent  and  foetus  in  these  embiotocoid  fishes  is  owing,  in  the  first  place, 
to  the  extreme  delicacy  of  the  vascnlar  digitations  of  the  foetus,  which  prevents  their  being  observed 
in  preserved  specimens,  and  also  to  the  fact  that  in  almost  every  case  the  fluid  secreted  by  the  uterus 
is  entirely  expelled  by  the  violent  struggles  of  the  fish  when  removed  from  the  water,  so  that  it  was 
almost  by  a  rare  accident  that  I  succeeded  in  obtaining  any.  I  hope,  however,  during  the  coming 
season  to  be  able  more  fully  to  carry  out  these  researches.    (San  Francisco,  January  21, 1867.) 

Later  he  pablished  the  following  note,  v,  371-372: 

Some  months  since  I  presented  a  communication  to  the  Academy  pointing  out  the  manner  in  which 
the  ffstus  of  the  embiotocoid  fishes  was  nourished  whilst  it  was  being  developed  within  the  ovisac. 
I  there  stated  that  the  ingress  of  water  into  the  ovisac  would  not  take  place  at  all  freely,  as  the  organ 
communicated  with  the  surface  by  a  narrow  canal  surrounded  by  muscular  fibres.  This  structure  of 
the  oviduct  would  evidently  oppose  an  obstacle  to  the  entrance  of  the  semen  into  the  ovisac  for  the 
purpose  of  impregnation,  unless  some  means  exist  by  which  the  ventral  surfaces  of  the  fish  can  be 
maintained  in  contact  during  the  act  of  copulation,  as  the  penis  consists  of  a  slightly  developed 
tubercle  which  can  not  penetrate  for  any  distance  into  the  oviduct.  From  the  direction  of  the  orifices 
of  the  penis  and  oviduct  it  is  evident  that  anything  like  a  perfect  contact  of  these  organs  can  only  be 
maintained  whilst  the  fishes  are  in  a  reversed  position,  so  that  the  head  of  one  fish  is  towards  the  tail 
of  the  other.  In  order  that  contact  may  be  maintained  whilst  in  this  position,  we  find  the  anal  fin  of 
the  male  fish  furnished  with  certain  appendages  which  enable  it  to  give  a  firm  hold  to  the  ventral  fins 
of  the  female,  ho  that  close  contact  of  the  ventral  surfaces  can  be  maintained. 

These  appendages  are  of  two  kinds.  In  Emhiotocaf  Damalichthy8f  and  some  other  genera  we  find  a 
well-developed  mammary  elevation  situated  near  the  anterior  part  of  the  anal  fin  on  both  sides,  termi- 
nating in  ft'ont  by  a  teat-like  process.  In  Amphistiohus,  Holconotua^  and  some  other  genera  this  mam- 
mary appendage  is  wanting;  but  its  place  is  supplied  by  a  bony  transverse  plate  with  serrated  edges, 
inserted  in  the  fin  some  distance  farther  back  and  parallel  to  the  fin  rays.  In  addition  to  these  plates 
there  are  also  found  cartilaginous  ridges  with  roughened  borders,  placed  in  front  of  the  plates  and 
running  parallel  with  the  edge  of  the  fin.  I  think  there  can  be  no  doubt  but  that  these  fin  append- 
ages serve  the  purpose  I  have  assigned  to  them,  for  on  placing  the  fish  in  the  reversed  position,  with 
the  orifice  of  the  oviduct  and  penis  in  contact,  it  will  be  seen  that  they  enable  the  ventral  fins  of  the 
female  to  secure  a  firm  hold  on  the  anal  fin  of  the  male,  so  as  to  keep  the  fish  in  contact  during  the 
process  of  copulation.  At  the  season  of  copulation  the  anterior  surface  of  the  anal  fin  in  the  male 
becomes  covered  with  a  thick  layer  of  firm  epithelium.  As  this  commences  at  a  short  distance  from  the 
ventral  attachment  of  the  fin,  a  well-marked  groove  is  formed  at  the  base  of  the  fin,  which  afibrds  an 
additional  hold  for  the  ventral  fin  of  the  female.  After  the  season  of  copulation  is  over  and  the  testi- 
cles regain  their  quiescent  state,  this  epithelium  almost  disappears.  At  the  same  time  the  mammary 
sack  diminishes  very  much  in  size,  so  that  when  the  testicles  Ure  reduced  to  their  smallest  size  hardly 
a  trace  of  the  sack  remains.  One  or  the  other  of  these  forms  of  appendages  have  been  found  on  the 
anal  fin  of  the  male  in  all  the  species  of  embiotocoid  fishes  I  have  examined. 
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Prof.  Ryder  (1885)  dLscoverecl  that  what  had  been  taken  for  a  yolk  bag  by  Girard 
was  a  projection  of  the  abdominal  profile,  caused  by  the  hypertrophied  hind  gut,  and 
that  the  inner  lumen  of  the  hind  gut  is  filled  with  ^'  villi  of  the  most  extraordinary 
length.  *  *  If  extended,  'some  of  these  villi  would  more  than  reach  across  the  lumen 
of  the  intestines."  Since  no  such  structure  is  found  in  the  adult  he  thinks  it  '^obvious 
that  this  hypertrophy  of  the  hind-gut  and  remarkable  development  of  elongated  villi 
in  the  embryos  of  the  surf  perches  has  some  important  function  to  subserve  during 
fcbtal  life."  This  function  he  considers  to  be  the  digestion  of  the  fluids  secreted  by 
the  walls  of  the  ^'ovarian  sack." 

Ryder  studied  material  collected  by  Rosa  Smith  at  San  Diego,  and  from  the  date  at 
which  this  material  was  taken  he  concludes  ^'that  during  the  months  of  October  and 
November  one  would  probably  find  the  earlier  stages,  which  are  so  desirable  to  clear  up 
what  must  evidently  be  a  most  interesting  chapter  in  vertebrate  embryology."  He 
redescribes  the  highly  vascular  larval  fins,  and  adds  that  all  of  the  vascular  digitatious 
at  the  edges  of  the  vertical  fins  receive  their  blood  supply  from  the  median  aortic 
trunk,  which  reaches  them  through  trunks  given  off  from  the  aorta  at  irregular  inter> 
vals  of  one,  two,  or  even  six  muscular  segments.  At  the  base  of  the  fins  they  subdi- 
vide into  from  two  to  six  branches,  which  pass  up  a  little  to  one  edge  of  the  interradial 
space,  giving  off  smaller  trunks  to  the  highly  vascular  interradial  membrane  and  end- 
ing in  a  flat  sieve-like  capillary  mesh.  The  vascular  trunks  do  not  correspond  to  the 
number  of  rays,  a  fact  which  indicates  'Hhat  this  singular  vascular  supply  of  the  ver- 
tical fins  of  embiotocoid  embryos  has  attained  great  specialization  and  must  be  of  very 
great  physiological  importance." 

He  further  describes  the  peculiar  vascular  supply  of  the  caudal  and  of  the  skin. 
He  finds  that  nothing  is  found  in  the  adult  which  corresi)ouds  to  this  larval  condition. 
All  this  arrangement  he  considers  to  be  for  the  purpose  of  respiration  and  not  for  the 
purpose  of  absorbing  nutriment  from  the  ovarian  space,  as  Dr.  Blake  supposed. 

As  will  be  seen  later,  I  consider  that  both  these  functions  are  in  part  subserved 
by  this  highly  specialized  vascular  system. 

I  have  published  several  notes  on  the  eggs  and' development  of  the  Embiotocidcej 
but  since  these  observations  will  be  extended  and  corrected  in  the  following  pages,  it 
is  not  necessary  to  mention  them  further  here. 
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CYMATOGASTBR  AGGREGATUS  Gibbona. 

Cymatogaster  cLggregatus  is  probably  the  most  abundant  species  of  the  EmbiotoeidWy 
and  is  found  along  the  entire  western  coast  of  the  United  States  and  part  of  Lower 
Galifomia. 

Breeding  habits. — During  the  summer  and  &1I  this  species  is  rarely  seen,  as  it  then 
probably  lives  a  short  distance  off  shore  in  deep  water  or  among  fields  of  Zostera.  In 
November  and  December  it  approaches  the  shore  in  large  numbers,  and  is  caught 
with  hook  and  line  off  the  wharves  in  San  Diego  and  San  Francisco  bays.  The  greater 
part  of  the  specimens  so  caught  are  females,  there  being  rarely  a  male  among  them. 
This  is  probably  due  in  part  to  the  facts  that  the  male  is  much  smaller  than  the  female 
and,  farther,  that  this  is  not  the  period  of  copulation.  The  largest  females  become 
gravid  about  the  first  of  December  (one  very  large  one  was  found  with  developing  eggs 
on  November  1,  at  San  Francisco) ;  by  the  middle  and  latter  part  of  the  same  month 
the  greater  number  of  those  taken  are  with  eggs  in  various  stages  of  development. 
During  January  the  smaller  ones  caught  ai*e  with  developing  eggs,  while  the  smallest^ 
those  which  do  not  take  the  hook  and  can  only  be  procured  with  a  seine,  have  eggs 
in  similar  stages  during  February.*  The  oldest  are,  as  a  rule,  sexually  ripe  earlier  in 
the  season.  The  same  variation  of  the  time  of  maturation  was  observed  in  the  other 
species  of  this  family. 

Methods  of  studying  living  eggs. — The  fishes  were  kept  alive  in  salt  water  until 
needed.  The  spinal  cord  was  severed  and  the  ovary  immediately  excised  and  brought 
entire  on  a  glass  slip.  The  ovary  was  then  slit  open  and  the  oviferous  sheets 
unfolded.  If  there  were  free  eggs  they  were  placed  together  near  a  fragment  of  the 
ovary  and  the  whole  covered  with  a  glass  slip.  The  eggs  could  thus  be  examined  in 
their  natural  fluid,  and  I  have  succeeded  in  keeping  them  alive  for  an  hour.  The 
oviferous  sheets  being  very  thin,  a  fragment  of  one  could  be  spread  out,  covered  and 
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Embiotoca  jackaoni :  The  first  one  with  eggs  was  noticed  November  12  (188i^).  One  of  the  eggs 
found  at  this  time  was  in  the  two-cell  stage,  aU  were  free  from  the  follicle.  The  diameter  of  the  egg 
membrane  is  about  .7  mm.,  the  smallest  observed  being  .53  mm.,  the  largest  .92  mm.  The  diameter 
of  the  yolk  is  about  .45  mm. 

Amphi8iiohu8  argenieus.  Diameter  of  the  egg  membrane  .65  to  .68  mm. ;  yolk  .441  to  .49  mm. ;  oU- 
globules  .14  mm. ;  green  eggs  near  maturity  .65  mm.  The  water  space  is  therefore,  as  in  Cymatogaster, 
formed  by  the  contraction  of  the  yolk  during  maturation. 

The  specimens  taken  at  San  Diego,  where  I  had  an  opportunity  of  examining  large  quantities, 
are  of  three  sizes.  The  largest  measure  about  300  mm.,  the  second  in  size  160  mm.,  and  much  smaller 
ones  of  variable  sizes.  There  are,  of  course,  intermediate  sizes  between  the  largest,  300  mm.,  and 
the  second,  160  mm.,  but  the  groups  are  quite  well  marked.  The  largest  have  ripe  eggs  as  early  as 
November  12  (1889).  The  second  in  size  have  eggs  near  the  middle  of  December.  The  following  is 
f^om  my  notes,  December  19,  1889:  **A  large  number  of  individuals  taken  to-day,  160  mm.  long;  aU 
have  the  eggs  nearly  equally  developed.  The  germ  is  nearly  at  the  close  of  segmentation ;  the  eggs 
are  still  inclosed  in  the  follicle.  Only  in  one  specimen  were  the  eggs  free.  In  these  the  gastmla 
covered  the  entire  yolk.  December  27  one  female  160  mm.  long  was  obtained;  the  embryo  is 
hatched;  the  yolk  is  almost  all  absorbed.  There  is  a  continuous  dorso- ventral  fin-fold.  These 
eggs,  therefore,  hatch  in  less  than  a  week.'' 

I  did  not  determine  the  maturing  period  of  the  smallest  individuals,  but  on  December  10  I  made 
the  following  note:  ''The  smallest  have  eggs  quite  green." 

On  December  10  the  largest  contained  young  from  5  to  7  mm.  long.  The  larvie  at  the  end  of  the 
first  mouth  would  probably  average  7  mm. 
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examined,  fresh.  In  this  way  many  stages  of  growth  of  the  egg  could  be  observed 
in  situ.  The  ovaries  containing  embryos  or  larvsD  are  slightly  translucent  and,  after 
some  practice,  can  be  distinguished  from  those  not  yet  mature.* 

Methods  of  studying  living  larvce. — ^The  same  process  of  procuring  the  larvsB  is 
used  as  for  obtaining  the  eggs.  The  very  young  are,  however,  much  more  difficult 
to  see  than  the  eggs,  and  it  is  frequently  necessary  to  spread  out  the  tissues  and  ex- 
amine them  microscopically  before  the  larv»  can  be  found.  It  is  to  be  borne  in  mind 
that  in  this  si)ecies  the  maximum  number  of  eggs  maturing  in  a  season  is  only  22,  and 
since  the  eggs  are  minute  it  would  frequently  be  difficult  to  determine  whether  an 
ovary  was  immature  or  contained  young  embryos  if  it  were  not  for  the  slight  difference 
in  the  ovary  itself  as  mentioned  before.  In  these  earliest  stages  the  larvae  are  very 
sensitive  to  the  condition  of  the  mother.  It  has  frequently  happened  that  the  larvse 
have  become  distorted  if  the  mother  had  been  confined  in  a  paU  of  water  for  half  an 
hour  and  before  she  showed  any  signs  of  exhaustion.  They  are  most  sensitive  when 
the  circulation  is  just  established,  but  are  fi^uently  found  to  be  nearly  dead  after  they 
have  attained  20  mm.  in  length,  if  the  mother  has  been  confined  in  standing  water  for 
several  hours.  For  many  stages  this  fact  is  very  useftil,  since  the  young  can  be  thus 
stupefied  and  studied  more  readily.  For  the  latest  intraovariaii  stages  this  method 
again  produces  distortions  and  coagulations  in  the  vessels  of  the  fins  before  the  young 
is  sufficiently  stupefied.  Partly  asphyxiated  larvae,  10  to  20  mm.  long,  can  frequently  be 
revived  by  simply  placing  them  in  some  of  the  ovarian  fiuid  on  a  glass  slip,  where  they 
are  exxK)sed  to  the  air.  The  method  of  removing  a  blood  clot  from  the  blood  vessels 
can  thus  be  observed  very  readily. 

Connection  of  the  developing  egg  and  larva  with  the  ovarian  structures. — Part  of 
the  maturation  processes  of  the  egg  are  undergone  in  the  follicle,  but  in  all  probability 
the  egg  is  freed  from  the  follicle  before  segmentation.  Unsegmented  eggs  have  been 
found  free  between  the  ovarian  lamella.  The  larvae  always  fall  out  of  the  lamellae  if 
the  ovary  is  immersed  in  any  preservative  fluid,  and  in  the  older  stages  the  young  can 
be  seen  to  (change  head  for  tail  in  the  ovary,  so  it  may  be  safely  said  that  the  eggs 
and  young  are,  during  no  stage  of  their  development,  connected  with  any  portion  of 
the  ovary.  Sections  of  some  stages  of  ovaries  containing  eggs  and  young  tell  the 
same  story. 

Positionoflarvw  in  the  ovary, — Oirard  stated  that  in  some  species  the  embryos  were 
regularly  arranged  in  the  ovary  and  that  in  Hysterocarpus  traski  (1859,  p.  IG)  in  which 
the  young  were  nearly  ready  to  be  born  ^^allof  them  had  their  heads  in  the  same  direc- 
tion as  that  of  the  mother,  a  circumstance  for  the  first  time  noticed."  That  the  larvae 
are  not  definitely  arranged  in  the  species  examined  by  me  has  already  been  mentioned 
and  is  emphasized  by  the  fact  that  in  later  stages  they  can  change  their  position. 


*  It  win  be  found  to  be  more  difficult  to  study  the  different  stages  of  the  developing  egg  of  these 
Ashes  than  pelagic  eggs,  or  even  mammalian  eggs,  because  the  age  of  the  contained  eggs  can  not  be 
known,  as  in  the  case  of  mammals,  and  the  different  stages,  if  they  are  not  incidentally  procured,  must, 
therefore,  be  sought  by  chance,  a  process  which  often  necessitates  the  examination  of  many  Individ- 
nals  and  consumes  much  time.  To  add  to  the  difficulty,  the  fishes,  after  heavy  rains  or  a  slight  fall 
of  temperature,  seek  deeper  water  and  can  not  be  procured.  Stages  thus  lost  had  to  be  sought  in  the 
next  series  (smaller  specimens)  to  mature— a  process  which  did  not  always  prove  successful.  To 
balance  this,  there  is  an  almost  unlimited  supply  of  specimens  when  the  conditions  are  favorable. 
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To  show  their  position  in  the  ovary  I  have  tabulate<l  the  following  series; 


Total 
No.  of 
yotmg. 


Size. 


n 

18  mm. 

14 

21 

12 

20 

11 

17 

40 

14 

14 

10 

32 

12 

18 

No.  in 

ovarian 

sackB. 


3 
6 
4 
6 


No.  be- 
tween ova- 
rian sacks 

and  ova 
rian  walls. 


8 
8 
8 
6 


Axis  ear- 

i;espondine 

to  that  of 

mother. 


Axis  re- 
versed to 
that  of 
mother. 


8 

3 

6 

8 

3 

9 

6 

5 

16 

1 

10 

4 

7 

3 

5 

7 

From  this  it  is  evident  that  there  is  no  definite  arrangement  of  the  larvsB  as  far 
as  the  ovarian  sack  is  concerned,  and  scarcely  any  as  far  as  the  axis  of  the  embryo  is 
concerned,  but  the  condition  indicated  by  the  larvae  40  mm.  long  in  the  above  list  is 
repeated  in  all  the  largest  larvae.  That  is,  when  they  approach  the  period  of  extru- 
sion they  come  to  lie  with  their  heads  forward.  This  may  be  due  to  the  fact  that  the 
gills  being  now  well  formed  the  heads  of  the  larvae  are  turned  to  the  origin  of  the 
oxygenated  blood  supply,  which  is  at  the  anterior  end  of  the  ovary. 

Intraovarianfood. — The  yolk,  both  on  account  of  its  small  size  and  because  it  is 
not  absorbed  until  very  late,  is  evidently  not  sufficient  to  account  for  the  growth  of 
the  embryo  and  larva.  It  disappears  months  before  the  intraovarian  development  is 
complete.  There  is  probably  general  surface  absorption  through  the  whole  of  the 
ovarian  life  and,  as  we  shall  see,  there  is  evidently  intracellular  digestion  in  the  epi- 
dermal cells  in  the  eggs.  The  yolk  is  scarcely  if  at  all  diminished  before  the  zona  bursts, 
and  yet  growth  is  so  rapid  that  the  mere  size  of  the  embryo  bursts  the  zona  long  before 
any  movements  are  evident  on  the  part  of  the  young.  This  process  of  absorption  by 
the  general  surface  practically  supplies  all  the  food  until  the  first  gill-slit  is  open. 

With  the  opening  of  the  first  gill-slit  a  new  process  begins — the  absorption  by  the 
intestinal  canal.  Before  the  mouth  is  opened  a  continuous  stream  of  the  fluid  contents 
of  the  ovary  enters  the  first  gill  cleft,  and  passes  apparently  unchanged  through  the 
anus.    This  process  can  frequently  be  observed. 

This  continuous  stream  is  due  to  the  presence  of  cilia  in  the  intestinal  tract. 
The  blood  corpuscles  and  solid  particles  of  the  ovarian  fluid  seem  to  get  into  small 
whirlpools  if  they  approach  the  side  of  the  tract.  Part  of  this  may  be  due  to  thp 
presence  of  spermatozoa,  which  frequently  fasten  themselves  in  clusters  on  the  inner 
surface  of  the  intestinal  tract  while  their  tails  are  kept  in  active  vibration.  The 
spermatozoa  remain  in  the  ovary  during  several  weeks  of  gestation. 

In  one  individual  the  stream  into  the  gill-cleft  was  especially  noticeable,  as  the 
stream  contained  many  blood  corpuscles  which  had  been  freed  when  the  ovary  was 
slit  open  and  a  large  number  of  highly  active  spermatozoa.  With  the  opening  of  the 
mouth  long  villi  appear  in  the  hind  gut,  and  the  process  of  digestion  proper  is  estab- 
lished. Soon  after  this  the  spermatozoa  disappear  from  the  ovarian  fluid,  being  in  all 
probability  digested  in  the  hind  gut.  Succeeding  the  opening  of  the  mouth,  a  solid 
mass  of  substance  is  frequently  found  in  the  intestines,  which  is  composed  of  the  solid 
particles  of  the  ovarian  fluid  and  which  in  part  is  composed  of  these  spermatozoa.* 


*  In  my  first  nntioo  of  thin  fish  I  did  not  know  tho  meaning  of  the  mass  nor  did  I  then  know  that 
food  is  taken  in  through  the  hyomaudibular  slit  before  the  mouth  is  open. 
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As  I  have  stated  before,  food  absorption  is  probably  continued  by  parts  of  the 
general  surface  throughout  intraovarian  existence,  and  is  greatly  facilitate^  in  later 
stages  by  the  highly  vascular  fins. 

The  food  absorbed  and  digested  is  furnished  by  the  ovarian  lamellae,  themselves. 
These  structures  are  much  greater  than  is  necessary  to  bear  the  few  eggs,  and  they 
are  so  constructed  that  they  ofier  the  greatest  uninterrupted  surface  possible. 

The  intraovarian  food  entering  the  intestines  consists  in  great  part  of  solid  cell- 
like particles.  These  are  found  both  in  the  gi*avid  ovary  and  in  the  intestine  of  the 
embryo.  They,  together  with  the  ovarian  fluid,  are  the  product  of  the  lining  epi- 
thelium. The  individual  cells  of  this  structure  become  distended  with  an  uustainable 
fluid.  At  the  outer  margin  of  these  distended  cells  are  seen  nucleated  bodies  in  all 
stages  of  separation  from  the  epithelium.  At  first  I  supposed  them  to  be  the  product 
of  the  epithelial  cells,  but  am  more  inclined  now  to  consider  them  the  cells  themselves 
deprived  of  their  fluid  contents.  These  cells  are  found  in  the  intestine  of  the  larvaB, 
in  early  stages,  few  in  number,  in  later  stages  forming  a  solid  mass. 

The  amount  of  fluid  in  the  ovary  at  any  time  is  very  small  in  C.  aggregaius^  but 
is  very  much  greater  in  some  other  species.  Till  the  young  has  attained  a  length  of 
several  millimeters  there  is  no  more  of  it  than  there  is  serum  in  the  body  cavity.  In 
the  later  stages,  when  the  lamellae  are  stretched  to  their  utmost  and  the  highly 
vascular  surface  of  the  fins  is  brought  in  contact  with  them,  direct  dialysis,  primarily 
for  oxygenation,  probably  takes  place  between  the  cells  of  the  ovarian  lamellae  and 
those  of  the  young. 

Intraovarian  respiration. — That  there  is  the  closest  intimacy  between  the  respira- 
tion of  the  mother  and  young  has  been  proved  by  the  fact  that  the  latter  shows  signs 
of  asphyxiation  before  the  former  shows  exhaustion,  i.  «.,  if  the  mother  is  kept  in  stale 
water;  if  she  is  taken  from  the  water  she  will  die  before  the  young.  The  embryo  and 
larvae  are  at  all  times  in  contact  with  the  structures  of  the  ovary  which  derive  their 
blood  directly  from  the  gills.  During  the  early  stages  the  highly  active  spermatozoa 
keep  the  ovarian  fluid  in  circulation  and  thus  help  the  ciliated  lining  of  the  intestine  of 
the  larva  to  bring  oxygenated  albumen  from  distant  parts  of  the  ovary;  while  later  the 
highly  vascular  fins  and  general  surface  of  the  body  are  in  direct  contact  with  the 
ovarian  sheets.  As  the  body -becomes  covered  with  scales  the  surface  of  the  fins 
increases.  It  has  already  been  stated  that  partly  asphyxiated  young  can  readily  be 
revived  by  exi)osing  them  to  the  air  in  some  of  the  ovarian  fluid,  a  fact  which  seems  to 
demonstrate  the  afiQnity  of  this  fluid  for  oxygen.  Respiration  is  probably  also  carried 
on  through  the  stream  of  ovarian  fluid  flowing  through  the  intestine,  as  Stuhlmann 
has  suggested  for  Zoarces.  The  young,  unless  they  have  nearly  reached  maturity, 
invariably  die  if  they  are  placed  in  either  fresh  or  salt  water. 

Duration  of  gestation  and  adolescence,  and  number  of  young. — The  exact  date  at 
which  the  young  are  set  free  I  am  not  able  to  tell.  Some  are  freed  as  early  as  April, 
while  others  are  not  freed  till  June.  The  probable  duration  of  gestation,  counting 
from  December  1  to  May  1,  is  five  months.  The  following  February  the  smallest 
individuals  are  sexually  mature.  The  time  from  the  birth  of  one  generation  to  the 
beginning  of  the  next  is  therefore  about  ten  months.  Usually  all  the  eggs  in  an  ovary 
are  equally  develo|)ed;  only  rarely  was  any  marked  difference  observed.  In  one  case 
one  young  was  apparently  four  weeks  older  than  the  others. 
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Malformations  are  rare.  Double-headed  monsters  or  similar  forms  have  never 
been  seen.  In  one  case  the  lower  jaw  was  distorted;  in  another  one  eye  was  destroyed; 
in  fact  all  the  malformations  found  were  evidently,  due  to  causes  acting  after  hatching, 
overcrowding,  etc.,  and  entirely  different  in  kind  from  those  producing  double  mon- 
sters. Konfertilized  eggs  were  not  found  unless  the  single  dead  egg  found  among  all 
of  those  examined  died  because  of  uonfertilization.  It  is  of  course  not  to  be  expected 
that  any  eggs  should  escape  fertilization  when  they  are  permanently  surrounded  by 
a  fluid  highly  favorable  to  the  longevity  of  spermatozoa. 

The  followiog  table  will  enable  us  to  form  some  estimate  of  the  number  of  young 
and  the  rate  of  growth.  Most  of  the  individuals  obtained  during  one  season  are 
recorded.  It  must  be  borne  in  mind,  however,  that  no  small  mothers  were  obtained 
in  the  early  part  of  this  season.  Some  valuable  embryos  and  larvsB  can  not  be  recorded 
here  because  I  could  neither  beg  nor  buy  the  mothers  and  secured  the  young  only  by 
offering  to  clean  the  flsh  for  the  captor. 

The  first  column  gives  the  ovaries  in  the  numerical  order  in  which  they  were  pro- 
cured.   The  headings  sufficiently  explain  the  remaining  columns. 


No. 


1 

2 
3 
4 

5 
6 

7 
8 
9 


Bate. 


1890. 
Nov.  1 
Nov.  30 
Nov.  30 
Nov.  30 

Deo.  15 
Dec.  15 

Deo.  15 
Dec.  15 
Dec.  18 


10  Dec.  18 

11  Dec.  18 

12  Dec.  18 

13  Dec.  18 

14  Deo.  18 

15  Dec.  23 

16  Dec.  23 

17  Dec.  23 

18  Deo.  23 

19  Dec.  28 

20  Dec.  28 

21  Dec.  28 

22  Dec.  28 

1891. 

23  Jan. 

24  Jan. 

25  Jan. 

26  Jan. 

27  Jan. 

28  Jan. 

29  Jan. 

30  Jan. 

31  Jan. 

32  Jan. 

33  Jan. 

34  Jan. 

35  Jan. 

36  Jan. 

37  Jan. 

38  Jan. 

39  Jan. 

40  Jan. 

41  Jan. 

42  Jan. 

43  Jan. 

44  Jan. 


Length 

of 
mother. 


Condition  of  young 


I 


mm. 
160 
140 
150 
120 

106 
106 


137 
150 
105 

120 
135 
125 
125 
135 
150 
150 
140 
135 
110 
98 
103 
140 

135 
122 
140 
110 
140 
130,  140 
140 
120 
130 
115 
140 
145 
140 
120 
140 
145 
110 
115 
110 
140 
115 
112 


1  to  8  cells  . 
36  ( ?)  cells 


18 
21 


About  complete  seg- 
mentation. 

Not  ripe 

Complete  segmenta- 
tion. 


9 
13 


Complete    seementa- 
tion. 

Not  ripe 

Just  hatched 

>iot  ripe 


10 


11 


5  mm 

8th  segment  (?) 
Yolk  Inclosed . 
do 


Not  ripe 


4  eggs  ripe 

Blastopore  closing. 
7  mm 


Not  ripe 

Hatched 

Jaat  hatched 


No  protovertebrffi 


6  mm 

12  mm 

6mm 

2.6  mm 

4  mm 

8  mm 

Segmenting 
Segmenting 
Segmenting 

3  mm 

2  mm 

Segmenting 


15 
16 
17 
10 
14 
10 

7 
(5  eggs) 

6 
19 


11 


16 


13 
13 
11 


7 
10 

8 
19 
12 


No. 


45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
65 
56 
57 
58 
50 
60 
61 
62 
63 
64 
65 
66 
67 
68 
60 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 

80 

81 
82 
83 
84 
85 
86 
87 
88 
8»-95 


Date. 


4 

4 


8 


1891 
Jan. 
Jan. 
Jan.  8 
Jan.  8 
Jan.  8 
Jan.  8 
Jan.  8 
Jan.  8 
Jan.  8 
Jan.  8 
Jan.  8 
Jan 
Jan.  11 
Jan.  11 
Jan.  11 
Jan.  11 
Jan.  11 
Jan.  11 
Jan.  11 
Jan.  21 
Jan.  21 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  25 
Jan.  26 
Jan.  25 
Apr.  19 
Apr.  19 
Apr.  10 
Apr.  24 
May  24 

May  24 
May  24 

May  24 

May  24 
May  31 
May  31 
May  31 
May  31 
May  81 
May  31 
May  31 
May  31 


Length 

of 
mother. 


I 


mm. 
120 
145 
125 
120 
122 
124 
114 
140 
138 
137 
120 
121 
155 
120 
118 
134 
133 
135 
140 
145 
155 
165 
147 
162 
120 
112 
.  145 
120 
80 
86 
100 
ilO 
160 

140 
150 

120 

100 
118 
112 
107 
100 
100 
90 
lOU 


Condition  of  young. 


Num- 
ber of 
young. 


Not  ripe 

12  mm , 

5  mm , 

Just  hatched 
Segmenting  . 
Segmenting  . 

6  mm 

6  mm 

5  mm 

5|mm  

Segmenting  . 
Segmenting  . 

6-11  mm 

Hatched 

Segmenting  .. 
2.5  mm 


still 


7  mm 

5^  mm 

dmm 

7  mm 

15  mm 

5  mm 

2  mm 

2  mm 

2  mm 

6  mm 

4  mm 

14  mm 

10  mm 

Empty.    Ovary 

very  large. 

— do 

Empty.  Ovary  re- 
duced to  Borma]. 

Empty.  Ovary  re- 
duced to  normal. 

18  mm 

25  mm 

22  mm 

22  mm 

20  mm 

22  mm 

Not  mature 

20  mm 

if  with  large  testes.. 


20 
7 
11 
14 
13 
17 
18 
22 
16 
12 

(») 
17 


7 
9 


17 
20 
18 
15 
9 


6 
7 
8 
9 


5 
8 
8 
7 
6 
5 
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These  llHto,  arrauged  according  to  the  size  of  the  parent,  give  the  following  results 


Dftt«. 


^Sfier  ,   Condition  of  yoang.      Number.'      Date.    l^JSjJp®'!   Condmon  of  young. 


1880. 

mm. 

Nov.     1 

lao 

I>ec.  2;) 

150 

23 

150  , 

1891. 

Jan.   11 

155 

1  t4i8  celUi  

5nim 

Eighth  negmentatlon 

6  toll  mm 


1891. 

mm. 

18  .  Jan.  21 

155  . 

17 

1             25 

165 

10(t) 

1             25 

102 

1 

May  24 

160 

17 

24 

150 

5|mm 

6nm 

15  nun 

Just  bom 

Bom  aome  Ume. 


Kumber. 


17 

ao 

15 


Average  number  of  young,  about  16.    Duration  of  gestation,  about  5  months. 


1890. 

Nov.  80 

140 

Dec.  15 

137 

18 

135 

18 

135 

23 

140 

23 

135 

28 

140  1 

36  cells 


J  ust  hatched 


Folk  inclosed. 
do 


21 
13 
11 
16 
14 
10 
19 


1891 
Jan. 


1891.  I 
Jan.  1 
1 
1 
1 
I 


135 
140 
140 
140 
140 


4  ripe  eggs... 

7  mm 

Not  ripe 

Just  hatched 
6nui 


11 


May 


1 

1 

1 

1 

4 

4 

8 

8 

8 

11 

21 

25 

25 

24 


145 
140 
140 
145 
140 
145 
140 
138 
137 
134 
145 
147 
145 
140 


12mm  ... 

6  »n*"  . .... 

4  mm 

8  mm 

3  mm 

12  mm 

6  mm 

5  m"* 

5|mm  .... 
2.5  mm  — 
7mm 

7  mm 

2mm 

Jost  bom. 


19 
20 
18 
22 
16 
9 


18 


Average  number  of  young,  about  16.    Duration  of  gestation,  about  5  months. 


1890. 
Nov.  80 

Dec.  18 
18, 
18  * 
22  < 
1891. 
Jan.     1 
8 


120 

120 
125 
125 
122 

120 
125 


Segmentation 
complete.... 

Not  ripe 

Not  ripe 


abont 


1891 
Jan. 


Blastopore  dosing 


I 


2.6  mm. 
5  mm  .. 


15 
11 


May 


8 

8 

8 

8 

8 

11 

25 

25 

24 


120 
122 
124 
120 
121 
120 
120 
120 
120 


r 
1 

Just  hatched 

11 
14 
18 
12 

SesmentinE 

do 

do 

do 

Hatched • --1 

5  mm 

9 

2  mm 

• 

Bom  some  time ' -  -  1 

! 

Average  number  of    young,  about  II4.    Length  of  gestation  (longest  possible  time,  6  months  24  days; 
shortest,  4  months  16  days),  about  6  months. 


1890. 
Dec.  15 

18 

28 

28 

1881. 

Jan.     1 

4 

4 

4 

4 

4 


106  I  Segmentation 

plete 

105  ' do 

110   

103  * 


com 


115 
110 
115 
110 
115 
112 


Segmenting. 

do . 

do 

2  mm 

Segmenting. 


9 

10 

7 

6 

13 
7 

10 
8 

12 


Apr. 


1891. 

Jan.  11 
25 
25 
19 
24 

May  24 
81 
31 
31 
31 
31 
31 


118 
120 
112 
100 
110 
100 
118 
112 
107 
100 
100 
100 


Segmenting. 

5nun 

2mm 

14  mm 

1  mm 

18  mm 

25  mm 

22  mm 

do 

20  mm 

22  mm 

20  mm 


7 
9 

i 

9 
5 
8 

8 

7, 
6  I 
5 
6 


Average  number  of  young,  about  8.    Duration  of  gestation,  somewhat  over  5  months. 


1891. 
Apr.  19 
19 


80 

85 


6  mm 
4  mm 


1891. 

6 

May  81 

90 

7 

Not  mature . 


From  these  lists  the  fact  mentioned  before,  that  the  larger  individaals  ^e  with 
ripe  eggs  earlier  than  the  small,  becomes  quite  evident. 

The  very  largest,  150  to  160  mm.,  have  ripe  eggs  as  early  as  fiovember  1. 
Those  from  120  to  140  mm.  have  ripe  eggs  by  November  30  or  aboat  December  1. 
Those  from  100  to  120  mm.  have  ripe  eggs  from  December  15  to  January  1. 
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These  observations  were  taken  at  San  Francisco.  At  San  Diego,  500  miles 
farther  sonth,  I  have  taken  the  very  smallest,  less  than  100  mm.,  with  ripe  eggs, 
March  3, 1889,  and  segmenting  eggs  could  be  obtained  throughout  January. 

Ko  definite  time  can,  of  course,  be  set  for  the  maturation  of  the  different  sizes, 
because  there  is  considerable  variation  even  within  small  limits  of  size.  This  may 
again  be  due  to  the  age  of  the  fish.  The  age  of  the  fish  would  be  partly  indicated  by 
its  size,  but  two  fish  of  the  same  size  may  not  necessarUy  be  of  the  same  age,  since 
the  rate  of  growth  is  in  all  probability  not  uniform  in  different  individuals. 

What  I  have  endeavored  to  show  for  Oymatogaster  is  much  more  evident  for 
Amphistichusy  where  there  does  not  seem  to  be  so  much  gradation  in  size,  but  several 
distinct  sizes  can  be  separated.  These  different  sizes  have  also  distinct  maturation 
periods.  It  is  also  quite  evident  from  these  lists,  and  scarcely  needs  mention,  that 
the  number  of  young  is  directly  proportional  to  the  size.  I  obtained  very  minute 
mothers  at  San  Diego  with  but  three  young,  while,  as  is  evident  from  the  above,  the 
average  number  for  the  largest  mothers  is  16,  the  maximum  number  observed  by  me 
being  22. 

The  ovary. — The  ovary  is  a  spindle-shaped  bag,  divided  anteriorly  into  two  arms 
which  indicate  the  bilateral  origin  of  the  present  structure.  One  of  these  arms,  the 
left,  is  usually  much  smaller  than  the  other,  and  the  blood  vessel  entering  the  ovary 
by  this  smaller  horn  is  also  much  smaller  than  that  of  the  other  horn.  The  testes  of 
the  right  and  left  side  are  distinct.  The  ovaries  of  the  two  sides  have  evidently 
been  united  from  behind  forward,  so  that  externally  only  the  two  anterior  horns  show 
the  bilateral  structure,  and  one  of  these  horns  seems  to  be  in  process  of  phylogenetic 
resorption.  From  the  inner  upper  margin  of  this  bag  are  suspended  two  sacks  with 
their  open  ends  near  the  posterior  end  of  the  bag.  Each  one  of  these  sacks  is  divided 
by  a  vertical  partition  similar  to  their  siden  into  two  compartments. 

The  ovary  lies,  in  the  normal  condition,  just  above  the  rectum  and  is  suspended 
from  the  dorsal  wall  of  the  abdomen  by  a  mesoarium  which  is  directly  continued  below 
the  ovary  as  the  mesorectum. 

The  ovarian  walls  are  composed,  first,  of  the  thin  peritoneal  membrane;  second^ 
of  a  layer  of  longitudinal  muscle  fibers;  third,  of  a  layer  of  circular  muscle  fibers, 
inside  of  which  there  is,  in  places,  another  layer  of  longitudinal  fibers;  fourth,  of  a 
very  thin  layer  of  cells  with  flattened,  deeply  stainable  nuclei;  fifth,  of  a  layer  of 
epithelium.  This  layer  is  derived  from  the  peritoneum.  The  cavity  of  the  ovary 
arises  as  a  groove  on  the  outer  lateral  portion  of  the  germinal  ridge.  The  raised 
margins  of  the  groove  unite  and  form  the  ovarian  cavity,  which  remains  for  some  time 
connected  with  the  body  cavity  by  a  ciliated  opening.  The  inner  linings  of  the  ovary 
are  thus  of  peritoneal  origin.  Laterally  and  ventrally  the  two  inner  layers  form 
simple  thin  linings ;  dorsally  they  are  thrown  up  into  a  number  of  low  ridges.  Besides 
these  ridges  there  are  on  either  side  of  the  median  dorsal  line  three  broad  sheets 
which  are  simply  ridges  enormously  exaggerated.  These  sheets  are  united  to  form 
the  sacks  mentioned  above.  Gross-sections  of  these  sheets  show  them  to  be  composed 
externally  of  a  continuation  of  the  epithelium  lining  the  ovarian  sheath  and  internally 
by  a  continuation  of  the  membranous  tissue  lying  immediately  outside  the  lining 
epithelium  of  the  ovarian  walls.  In  other  words,  Nos.  4  and  5  of  the  structures 
enumerated  above  are  raised  and  greatly  prolonged  to  form  these  sheets.    Yentrally 
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the  three  sheets  of  each  side  have  become  anited.  The  inner  layers  of  these  sheets 
sometimes  form  a  solid  tissue,  bat  frequently  they  are  well  separated  or  connected  by 
occasional  fibers  only.    The  latter  is  probably  an  artificial  condition. 

The  blood  vessels  found  in  the  sheets  lie  between  the  two  inner  layers  of  cells 
and  are  surrounded  by  tissues  derived  exclusively  from  the  ovarian  walls.  They  are 
always  quite  distinct  from^the  surrounding  tissues. 

At  a  glance  the  conditions  appear  quite  different  from  those  obtaining  ordinarily 
in  fishes,  but  a  closer  inspection  shows  the  chief  difference  to  lie  in  the  nonformation 
of  numerous  eggs  and  of  a  large  amount  of  yolk.  If  the  oviferous  sheets  of  PereUy 
for  instance,  should  be  deprived  of  all  but  a  few  eggs  they  would  be  similar  to  those 
in  Cymatogaster,  The  difference  between  them  would  lie  in  the  size  of  the  cells.  The 
minute  structure  of  the  ovary  will  be  more  ftdly  dealt  with  in  a  later  part  of  this 
work,  when  the  growth  of  the  ovarian  eggs  is  considered. 

The  blood  supply*  is  derived  from  two  vessels  entering  the  two  horns  of  the 
ovary.  These  are  divided  up  in  the  front  end  of  the  ovary  and  traverse  the  ovarian 
sheets  like  the  rays  of  a  fan. 

Secondary  sexual  characters  in  Cymatogaster. — 1.  The  male  is  much  smaller  than  the 
female;  the  latter  reaches  a  length  of  about  160mm.,  while  1 20mm.  is  the  length  of 
the  longest  male  recorded  (figs.  180a,  b). 

2.  The  anal  fin  of  the  female  is  normal.  In  the  male  there  is  a  slight  depression 
on  either  side  at  the  base  of  the  anterior  anal  rays  and  the  rays  themselves  are  provided 
with  a  gland-like  structure  with  a  free  duct  pointing  forward  (fig.  108  b). 

3.  The  median  region  of  the  belly  in  the  male  is  naked.  The  anus  (which  is 
readwd  by  the  tips  of  the  ventrals)  is  succeeded  by  a  broad,  low,  blunt  papilla,  behind 
which  liesii  deep  pit.  In  the  female  the  papilla  gives  place  to  a  circular  opening  of 
the  oviduct. 

4.  The  male  is  much  darker  than  the  female.  Each  row  of  scales  is  provided 
with  series  of  pigment  spots  wliioh  form  lateral  bands.  Dorsally  the  pigment  spots 
sometimes  become  so  numerous  as  to  give  the  fish  a  black  appearance.  There  is  also 
a  conspicuous  black  spot  on  the  preorbital. 

In  the  female  the  ventral  regions,  belly,  and  breast  are  free  from  pigment  and  the 
cheeks  and  lower  parts  of  the  head  are  also  but  sparingly  pigmented.  The  lateral 
bands  of  dark  are  quite  inconspicuous  except  in  three  vertical  bars  on  the  sides  of 
the  abdomen.  In  other  regions  they  are  overlaid  by  a  golden  tinge.  The  preorbital 
spot  is  either  absent  or  inconspicuous. 

Copulation. — ^The  act  of  copulation  has  never  been  observed  in  the  Embiotocidce, 
Blake  suggested  that  the  ventral  surfaces  are  appressed,  the  heads  of  the  fish  point- 
ing in  opposite  directions.  Ford  supposes  that  <<  fecundation  is  accomplished  through 
the  medium  of  the  sea  water."  It  has  lately  been  shown  that  contacts  of  the  genital 
openings  is  not  necessary  for  the  transference  of  spermatozoa  to  the  cloaca  of  Die- 
myctelus.    The  same  may  be  true  for  Cymatogaster.    - 


*  In  Ampki9iichu8  the  oyarian  sheeta  are  not  anited  below,  bat  hang  free,  and  the  blood  supply, 
instead  of  being  derived  from  vessels  radiating  from  the  anterior  end,  are  derived  from  a  vessel  ranning 
along  the  dorsal  part  of  the  ovary. 
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Copulation  takes  place  in  Gymatogaster  during  June  or  early  July,  (dthaugh  tk^  eggs 
are  not  fertilized  till  the  following  December!  This  fact  strongly  bears  out  my  opinion 
expressed  in  the  American  Naturalist  (1890,  p.  925),  that  the  small  size  of  the  eg'gs  of 
Oymatogaster  is  due  to  a  hastening  in  the  process  of  maturation,  and  the  consequent 
nonformation  of  yolk.  (See  chapter  on  the  egg  and  segmentation,  p.  421.)  The  normai 
or  former  period  for  maturation  of  the  oviparous  ancestors  of  Cymatogaster  very 
probably  coincided  with  the  present  time  of  copulation,  or  nearly  with  the  present 
time  of  extrusion  of  the  young;  the  eggs,  however,  which  should  be  fertilized  by  these 
spermatozoa,  have  just  been  set  free  in  the  shape  of  living  young.  They,  therefore, 
remain  in  the  ovary  in  a  dormant  condition  till  the  next  series  of  egg^  become  matui*e, 
which  they  fertilize.  It  is  difficult  to  imagine  why  the  maturation  of  the  male  has 
not  been  similarly  hastened  with  the  hastening  of  the  maturation  period  of  the  female, 
for  the  process  must  have  been  a  gradual  one.  We  must  imagine  a  time  when  the 
result  of  the  ovarian  gestation  was  much  less  perfect  than  now,  and  the  larvae  were 
freed  in  a  much  less  mature  stage  than  at  present.  Under  such  circumstances  it 
would  be  quite  possible  for  a  number  of  spermatozoa  to  live  through  the  period  of 
gestation,  and  protract  their  stay  in  the  ovary  till  other  eggs  were  mature,  and  it  is 
possible  that  the  presence  of  spermatozoa  may  incite  the  eggs  to  the  earliest 
maturation  possible.  If  the  eggs  of  a  given  season  should  be  fertilized  before  the 
maturity  of  the  males  the  spermatozoa  introduced  during  the  subsequent  maturity 
of  the  males  would  necessarily  remain  in  the  ovary  till  the  next  series  of  ova  were 
mature  or  else  be  destroyed.  The  hastening  in  the  maturation  of  the  ova  of  an 
oviparous  fish  would  not  be  followed  by  the  disastrous  consequences  to  the  offspring 
that  would  result  in  the  too  early  maturation  of  an  oviparous  e^gg^  and  in  the  conse- 
quent reduced  amount  of  food  material,  since  the  food  necessary  in  the  eggs  of  the 
oviparous  fishes  for  their  larval  existence  is  supplied  by  the  ovary. 

It  is  in  some  such  manner  that  we  must  explain  the  peculiar  conditions  existing 
in  Oymatogaster, 

Since  the  statement  that  copulation  takes  place  about  five  months  before  the  eggs 
are  ready  to  be  fertilized  is  somewhat  paradoxical,  it  is  perhaps  best  to  state  upK>n 
what  facts  I  base  this  conclusion.* 

During  the  period  of  segmentation  few  males  are  found  with  the  females,  which 
are  then  in  shallow  water,  near  wharves,  etc.  The  testes  of  the  males  at  this  season 
are  small  and  evidently  during  their  period  of  physiological  rest.  The  latter  part 
of  May  I  found  a  male  with  enormous  testes,  which  I  supposed  to  be  in  a  patho- 
logical condition.  Shortly  afterward.  May  31, 1891, 1  obtained  in  San  Francisco  a 
large  number  of  males,  all  of  which  had  enlarged  testes,  but  none  of  which  were 
mature.  The  males  were  now  common  in  shallow  wat^r.  The  next  lot  of  males  was 
obtained  nearly  two  months  afterward,  July  29, 1891,  at  San  Diego.  In  these  males 
the  testes  were  nearly  reduced  to  their  resting  condition  again.    On  examining  a 

•  This  was  written  before  Jordan's  and  Gage's  papers  on  Dicmyctelm  appeared,  from  which  it  is 
evident  that  the  spermatozoa  can  live  a  considerable  time  in  the  female  Diemycielm.  A  still  more 
striking  observation  has  been  made  by  Bnmpus  in  invertebrates.  In  the  young  lobster  the  transfer 
of  spermatozoa  may  occur  a  year  or  even  two  years  before  fertilization  takes  place.  I  have  not  seen 
his  paper  and  do  not  know  whether  Bumpns  has  demonstrated  that  the  spermatozoa  live  from  the  time 
of  the  transference  to  the  fecundation  of  the  first  lot  of  eggs  or  whether  a  new  transference  takes  place 
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large  nnmber  of  females  at  this  same  time  (July  29)  spermatozoa  were  found  in 
all  or  nearly  all  the  ovaries,  but  the  spermatozoa  were  inactivey  not  showing  a  particle 
of  their  great  mobility  of  December.  Sections  made  through  the  entire  length  of  the 
ovaries  of  this  time  showed  large  (inantities  of  spermatozoa,  extending  between  the 
ovarian  sheets  to  the  antmor  end  of  thepvary,  bnt  especially  abundant  in  the  oviduct, 
just  behind  the  ovarian  sheets.  Sections  of  ovaries  of  October  and  November  also 
show  spermatozoa,  so  that  there  is  no  doubt  about  the  early  transfer  of  spermatozoa. 

Developnient  of  ovarian  eggs. — This  subject,  which  properly  belongs  here,  will  be 
dealt  with  in  a  subsequent  part  of  the  paper  when  the  development  of  the  sexual 
organs  themselves  is  described. 

The  mature  egg. — I  have  not  succeeded  in  keeping  eggs  alive  for  more  than  an 
hour  after  they  were  taken  flrom  the  mother;  and,  in  most  cases,  they  perished  after 
they  had  been  removed  from  the  ovary  but  a  few  minutes.  The  successive  processes  of 
segmentation  and  gastrulation  could  not  therefore  be  observed.  The  methods  could 
only  be  inferred  from  the  different  stages  obtained  from  diffiBrent  individuals.  Although 
I  opened  several  hundred  individuals,  the  series  is  not  as  complete  as  desired,  because 
the  individuals  had  to  be  opened  when  they  were  found,  and  there  was  no  means  of 
telling  externally  the  length  of  time  the  contained  eggs  had  been  developing.  In  order 
to  section  developing  eggs  it  is  absolutely  necessary  to  cut  the  zona.  Many  of  the  first 
eggs  collected  were  not  available  for  study  because  this  was  not  done.  The  eggs  are 
freed  i^om  the  follicle  before  segmentation  begins.  In  all  probability  fertilization 
takes  place  just  before  or  just  after  they  are  freed.  In  a  single  case  observed  the 
second  polar  globule  is  being  extruded  and  the  male  pronucleus  is  formed  in  an  egg 
still  inclosed  in  the  follicle.  The  cells  of  the  follicle  show  evident  signs  of  degenera- 
tion. In  other  members  of  the  family  (Amphist%chu4i)  segmentation  is  carried  on  (to 
completion  T)  before  the  eggs  become  free  from  the  follicle.  In  an  ovary  with  eggs 
with  two  cells  there  were  also  found  others  with  four  and  with  eight  cells. 

The  egg  before  it  is  freed  from  the  follicle,  measures  on  an  average  about  280  /i 
(sometimes  more  than  300  /i).  During  maturation  the  size  of  the  egg  proper  is  reduced 
to  a  diameter  of  200  to  230  /i,  or  to  half  to  one-third  of  its  original  volume.  In  this 
manner  a  considerable  breathing  chamber  is  formed  within  the  zona  which  retains  its 
original  extension.  If  younger  eggs  are  put  under  pressure  a  similar  contraction  some- 
times takes  (ilace,  leaving  a  space  between  the  egg  and  the  zona,  which  is  traversed 
by  a  multitude  of  fine  threads.  That  these  green  eggs  can  be  made  to  contract  by 
rupturing  the  zona  probably  indicates  that  the  contraction  of  therix)e  egg  is  due  to  the 
fact  that  at  maturity  the  ovarian  fluid  gains  access  to  the  yolk  on  account  of  with- 
drawal of  the  granulosa  cells  from  the  zona.  Similar  reductions  in  the  bulk  of  the  yolk 
take  place  in  other  teleost  eggs,  as  has  been  noted  by  several  observers. 

The  mature  e^gg^  just  before  segmentation,  is  divided  into  two  portions  by  a  well- 
marked  constriction.  The  larger  of  these  and  the  one  of  an  apparently  homogeneous 
substance  is  the  germ;  the  smaller,  composed  of  very  small  spheres,  the  yolk  spheres, 
is  the  deutoplasm.  Situated  in  the  middle  point  of  the  surface  of  the  latter,  or  just  at 
the  entodermic  pole  of  the  egg,  is  a  more  houiogeneous  transparent  mass  sometimes 
containing  one  or  two  small  spheres.  The  appearance  of  this  structure  is  similar  to  the 
germinal  vesicle  aud  its  nucleoli  of  the  green  egg,  with  the  exception  that  its  outlines 
are  less  regular,  angles  projecting  in  among  the  yolk  spheres.    A  like  structure  has 
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not  been  observed  in  any  other  egg  (see  under  yolk  nucleus^  p.  423).  The  propoitions 
of  yolk  and  germ  as  found  in  other  teleosts  being  reversed,  at  first  glance  the  two 
structures  might  be  taken  for  each  other,  and,  indeed,  I  observed  the  yolk  in  a  favor- 
able egg  for  a  considerable  time,  expecting  it  to  show  some  signs  of  segmentation,  before 
I  became  aware  of  the  true  state  of  affairs.  The  axis  of  the  egg  is  slightly  longer  than 
the  transverse  diameters.  The  yolk,  being  the  smaller  segment  of  the  sphere,  is  of  a 
smaller  diameter  than  the  overl3ring  germ. 

Several  eggs  measured  have  the  following  dimensions  in  /^. 


Total  diam- 
eter from 
zona  to 
zona. 

Axis. 

Diameter 
of  germ. 

Diameter 
of  yolk. 

Height  of 
yolk. 

Yolk 
nnoleus. 

300 
244 

276 
231 

258 
213 
249 
200 

230 
179 

98 
89 
53 

36X45 

The  proportion  of  the  yolk  is  seen  to  vary  considerably,  as  is  also  the  size  of  the 
germ  (200  to  258) — I  did  not  look  for  extremes — all  of  which  shows  that  the  size  of  the 
egg  of  Gymatogaster  is  in  a  state  of  unstable  equilibrium. 

Intimately  connected,  of  course,  are  the  small  size  of  the  egg  and  the  great  reduc* 
tion  of  deutoplasm.  The  nearest  approach  to  the  size  of  the  egg  of  Gymatogaster  is 
probably  that  of  Glupea,  in  which  the  germ  also  has  a  comparatively  large  size.  There 
are  very  few  yolk  spheres  in  the  germ  of  Gymatogaster^  so  that  the  small  amount  of  yolk 
present  if  evenly  distributed  in  the  germ  would  scarcely  prevent  it  from  undergoing 
complete  and  regular  segmentation.  As  large  a  proportion  of  deutoplasm  is  probably 
found  in  some  holoblastic  eggs.  The  meroblastic  condition  of  segmentation  is  here 
a  purely  ancestral  trait.  The  small  size  of  the  yolk  is  unquestionably  the  result 
of  viviparity  and  may  have  been  brought  about  through  natural  selection.  We  need 
only  hasten  the  time  of  maturation  of  the  average  teleostean  egg  by  two  or  three  monthr 
to  produce  an  egg  not  unlike  that  of  Gym^itogaster,  for,  as  I  have  shown  elsewhere,  the 
growth  of  the  teleostean  egg — i.  e.,  yolk  formation — takes  place  chiefly  during  the  two 
or  three  months  before  maturation.  Should  any  eggs  of  an  oviparous  fish  show  any 
tendency  to  so  early  maturation  the  young  would  invariably  perish  during  its  larval 
stages,  owing  to  the  lack  of  food.  Not  so  in  a  viviparous  species.  As  will  be  seen  later, 
in  Gymatogaster  intracellular  digestion  of  the  ovarian  fluid  takes  place  before  the  embryo 
is  freed  from  the  zona^  which  occurs  very  early.  Eggs  of  such  viviparous  species  with 
a  tendency  to  early  maturation,  having  all  food  necessary  for  their  development  in 
the  surrounding  liquid,  would  not  necessarily  x)erish,  but  would  in  fact  have  an  advan- 
tage over  eggs  maturing  later,  which  they  could  deprive  of  nourishment,  if  they  did  not 
feed  on  them.  It  would  need  but  the  hastening  of  the  processes  of  maturation,  as 
stated  above,  to  produce  an  egg  similar  to  that  of  Gymatogaster. 

The  teleostean  ovary  has  a  period  of  physiological  rest  and  a  period  of  great  physi- 
ological activity,  the  latter  in  oviparous  forms  occupying  the  months  just  before 
oviposition.  A  hastening  of  the  process  of  maturation  and  reduction  of  the  number 
of  eggs  would  therefore  deprive  viviparous  forms  of  the  type  of  the  Embiotoddce  of 
their  periods  of  greatest  activity;  but  they  are  not  deprived  of  this  activity  because 
the  young,  where  only  a  few  are  born,  remain  for  a  long  period  in  the  ovary  and  are 
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sapplied  by  it  with  food  during  all  that  period.  The  period  of  gestation  is  the  period 
of  greatest  activity — corresponding  to  the  period  of  greatest  growth  of  ova  in  oviparous 
species.  The  redaction  of  the  yolk  has  taken  place  after  the  redaction  of  the  iiamber 
of  eggs,  as  may  be  seen  by  comparing  the  namber  and  sizes  of  eggs  of  viviparous 
tbrms.  The  reduction  of  the  yolk  and  of  the  number  of  young  has  evidently  gone 
hand  in  hand  with  the  lengthening  of  the  time  the  young  remain  in  the  ovary.  In 
those  viviparous  species  in  which  the  yolk  and  the  number  of  eggs  have  not  at  all 
been  reduced  {Sebasteg^  etc.)  the  young  are  liberated  as  Urv®  aH  soon  as  hatched. 
In  those  viviparous  species  in  which  the  young  remain  for  a  long  period  in  the  ovary, 
firom  which  they  derive  their  food  {Embiotocidoiej  AnaAlepSy  Zoarcea)  the  number  of 
young  has  been  reduced.  In  Cymatogaster  (and  Aheona),  where  the  reduction  of  the 
number  of  young  is  very  great,  the  averi^ge  number  being  but  12,  the  reduction  has 
also  been  carried  to  the  yolk. 

Though  the  size  of  the  yolk  can  thus  be  satisfactorily  explained  and  charged  to  the 
account  of  viviparity,  greater  difficulty  is  met  when  we  attempt  to  determine  whether 
other  peculiar  conditions  observed  during  development,  which  are  due  to  the  small 
size  of  the  yolk,  are  atavistic,  or  whether  they  are  ixirther  modifications  and  should 
also  be  charged  to  viviparity.   To  this,  however,  we  shall  return  later. 

Of  especial  interest  is  the  yolk  nucleus,*  since  it  is  also  found  in  Aheanay  in 
which  the  proportions  of  the  egg  are  similar  to  those  of  Cymatogaster. 

Eutodermic  aggregations  of  protoplasm  have  been  described  by  List  (Z.  W.  Z., 
1887,  595)  for  Crenildbrus  tinca^  which  <<zeigt  also  was  die  Anordnung  der  Eeim- 
substanz  auf  dem  Dotter  betrift  grosse  Uebereinstimmung  mit  dem  durch  Euplfer's 
Untersuchungen  bekannt  gewordenen  Ei  des  Herings "  (p.  598).  I  have  not  seen 
Kupffer's  work,  but  have  examined  the  eggs  of  another  species  {Olupea  miralnlis)^ 
which,  since  the  germinal  matter  is  yellow,  show  the  eutodermic  mass  of  protoplasm 
to  good  advantage.  In  the  case  of  this  species,  as  well  as  in  the  case  of  0.  ftnca, 
the  eutodermic  mass  is  not  a  '^  selbstandige  Masse,"  but  is  merely  a  thickening  of  the 
periblast^  which  extends  over  the  whole  yolk  and  which  disappears  at  the  exx)ense  of 
the  growing  germ.  But  even  in  these  cases  this  thickening  is  of  doubtful  significance, 
and  it  is  still  more  so  in  Cymatogaster  and  Abeona^  in  which  it  forms  an  isolated  mass 
sunk  deep  into  the  yolk  without  any  apparent  connection  with  the  germ,  and 
where  it  remains  intact  until  the  closing  of  the  blastopore.  It  might  be  possible 
that  the  eutodermic  mass  has  here  collected  in  a  space  formed  in  the  yolk  by  the 
phylogenetic  degeneration  of  an  oil-globule,  if  the  oil-spheres  in  teleosts  occupied  a 
fixed  position.  But  all  those  that  I  have  been  able  to  examine  can  change  their  i>osi- 
tions  without  a  greater  disturbance  than  would  be  created  by  changing  a  floating 
ball  ftom  one  part  of  a  vessel  of  water  to  another.  The  fact  also  that  angles  from 
this  mass  sometimes  project  in  between  the  surrounding  yolk-spheres  argues  against 
the  supposition  that  it  represents  a  degenerate  oil-sphere.  On  the  other  hand,  Wilson 
has  lately  shown  that  there  is  a  cap  of  protoplasm  covering  the  oil -globule  in  some 


*  This  has  been  identified  with  the  yolk  naoleos  of  oyarian  eggs.  It  is  not  homologoos  with  the 
entodermio  aggregations  of  protoplasm  mentioned  in  the  sacceeding  paragraph,  with  which  it  was  at 
first  identified.  For  a  history  of  the  early  stages  of  this,  see  Hubbard,  1S94 ;  for  the  later  stages  see 
paragraphs  headed  jfolk  nucleuMf  p.  440. 
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pelagic  eggs.  But  Wilson's  figure  (1)  does  not  show  conclusively  that  the  protoplasmic 
cap  is  not  the  result  of  reagents.  The  oil-globule  figured  by  Wilson  is  not  of  the  shape 
of  the  oil-globules  seen  in  living  eggs  and  the  space  occupied  by  the  protoplasmic  cap 
may  be  due  to  contraction.  I  have  seen  similar  spaces  in  other  eggs  filled  with  stainable 
material.  Its  position  remains  fixed  at  the  entodermic  pole  of  the  egg  till  the  closing  of 
the  blastopore,  and  is  therefore  an  excellent  landmark  for  orientation. 

Segmentation. — The  first  segmentation  plane  is  meridional  and  divides  the  germ 
into  two  equal  blastomeres.  The  surface  views  of  this  stage  are  represented  in 
figs.  1  and  3.  .  The  groove  separating  the  sphere  varies  in  depth  according  to  the 
stage  of  division.  The  constriction  between  the  yolk  and  germ  also  differs  in 
different  eggs.  The  nuclear  figures  can  not  be  distinctly  made  out,  and  it  was  but 
once  that  I  was  able  to  definitely  distinguish  the  resting  nuclei  (fig.  3).  Sections  show 
that  the  dividing  plane  reaches  entirely  through  the  germ  to  the  yolk  before  the 
second  division  begins  and  that  the  line  dividing  the  germ  from  the  yolk,  though 
irregular,  is  well  marked  (figs.  4  and  5).  The  division  is  further  indicated  by  the  fact 
that  yolk  and  germ  readily  part.  The  yolk  shows  no  signs  of  segmentation,  and  if  the 
yolk  ever  does  segment  in  teleosts  it  ought  certainly  to.  show  some  signs  of  it  where  so 
little  resistance  is  to  be  overcome  as  in  Cymatogaster.  The  conditions  described  by  M. 
Kowalewski,  1883,  for  the  goldfish  are  probably  not  due  to  the  segmentation  of  the 
yolk,  but  to  the  retarded  segregation  of  yolk  from  germ  and  the  consequent  indistinct 
boundary  between  the  two.  During  this  first  segmentation  there  is  still  considerable 
protoplasm  scattered  through  the  yolk,  and  the  lower  margin  of  the  blastoderm, 
though  quite  distinct,  is  not  yet  as  well  defined  as  in  later  stages.  The  germ,  on  kill- 
ing with  strong  O.  G.  A.  and  staining  with  Grenacher's  hasmatoxylin,  is  seen  to  be 
finely  granular,  with  a  few  larger  granules,  many  of  them  arranged  along  the  division 
planes.  A  granular  network  of  protoplasm  extends  also  through  the  yolk.  A  few 
^yolk-spheres  are,  on  the  other  hand,  found  in  the  germ  (4),  some  of  them  being  arranged 
along  the  division  plane.  The  yolk  nucleus  at  this  stage  is  stained  darker  than  the 
germ,  has  an  irregular  outline,  and  is  apparently  composed  of  protoplasmic  granules 
similar  to  those  of  the  germ,  but  more  compact,  and  of  a  few  yolk-spheres  (fig.  4,  yk.pr.). 

The  second  segmentation  plane  is  also  meridional  and  at  right  angles  to  the  first. 
This  is  seen  both  in  segmentation  spindles  of  mounted  2celled  eggs  and  in  the 
division  plane  itself  (fig.  2). 

Authors  in  general  have  been  agreed  that  the  third  segmentation  planes  are 
parallel  to  the  first  in  fishes.  List,  1887,  on  the  other  hand,  claims  that  the  second 
segmentation  appears  almost  simultaneously  with  the  first  in  Crenilahrus  tinea  and  is 
equatorial,  and  that  the  third  is  again  meridional  and  at  right  angles  to  the  first; 
while  Brook,  1886,  maintains  that  in  the  herring  the  third  is  the  equatorial  segmen- 
tation. Hoffmann,  1888,  claims  to  have  found  the  fourth  segmentation  to  be  hori- 
zontal in  the  salmon,  but  since  Brook  found  the  third  to  be  horizontal  or  equatorial, 
he  concludes  that  this  is  the  rule,  considering  Amphioxua^  Oyclostoms,  and  Amphib- 
ians. The  fourth  cleavage  of  liauber,  Kowalewski,  Byder,  Agassiz,  and  Whitman, 
thatis,  the  cleavage  which  according  to  them  divides  the  germ  into  16  cells,  is  not  the 
fourth,  but  the  fifth,  etc.  (Hoffman,  1888,  p.  532).  Wilson  considers  the  third  cleavage, 
the  one  parallel  to  the  first,  the  homologue  of  the  fourth  in  the  frog. 
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I  have  seen  nothiDg  of  a  horizontal  third  cleavage  in  the  various  species  of  eggs 
I  have  examined,  and,  in  the  face  of  so  mnch  evidence  to  the  contrary,  am  doubtftd 
whether  the  third  cleavage  is  equatorial  in  the  sense  used  by  Hofibaann,  t.  e.j  horizontal. 
If  the  first  equatorial  segmentation  is  the  third  cleavage  and  horizontal,  then,  indeed, 
the  large  yolk  accumulated  at  one  pole  is  an  intimate  part  of  the  lotrer  cells  with 
which  it  is  represented  to  be  counected  and  does  not  divide  for  lack  of  sufficient  energy 
in  the  comparatively  small  cytoplasm  overlying  it.  But  in  Cymatogasterj  in  which  the 
yolk  is  much  smaller  than  the  germ,  it  is  just  as  distinct  from  the  germ  as  it  is  in  large- 
yolked  species,  and  much  more  so  than  is  represented  for  some  largeyolked  species 
by  other  authors  (Eowalewski).  It  shows,  however,  no  signs  of  segmentation  or 
other  interest  in  the  changes  of  the  cytoplasm ;  on  the  contrary,  it  is  during  the  early 
stages  of  segmentation  as  impassive  as  so  much  dough  might  be.  While  I  am  not 
prepared  to  believe  that  it  is  not  an  intimate  part  of  the  ovum,  I  do  believe  that, 
in  those  largeyolked  species  in  which  the  yolk  and  germ  are  well  separated  before 
segmentation  begins  (pelagic  eggs,  for  instance),  the  nuclear  spindles  guided  by  the 
forced  shape  of  the  germ  may  be  displaced  from  their  primitive  direction.  In  other 
words,  owing  to  the  presence  of  a  large  yolk  the  four  blastomeres  have  a  greater  lateral 
than  vertical  dimension.  The  effect  on  cleavage  is  what  it  might  be  expected  to  be. 
The  third  cleavage  spindles,  instead  of  being  vertical,  have  been  forced  by  the  depressed 
condition  of  the  germ  to  lie  in  a  horizontal  or  slightly  inclined  position,  and  the  third 
deavageof  the  teleostean  egg  instead  of  being  normal  (equatorial)  has  become  parallel 
to  the  first  cleavage.  A  similar  result  has  been  obtained  by  compressing  the  segment- 
ing ^US^  of  the  frog  between  two  glass  plates.  By  the  compression  the  horizontal 
cleavage  was  changed  into  vertical  cleavage. 

An  examination  of  the  figure  of  the  external  features  of  an  8-celled  egg,  and  the 
cross-section  constructed  from  a  wax  model  and  made  after  a  series  of  13  oblique  sec- 
tions of  an  8-celled  egg,  will  lend  force  to  the  supposition  that  the  third  segmentation 
was  originally  equatorial.  For  now  that  the  yolk  lias  been  greatly  reduced,  and  the 
germ  is  no  longer  a  comparatively  flat  particle,  but  has  approached  the  spherical  form 
again,  the  third  segmentation  is  no  longer  vertical,  but  is  oblique  (figs.  6  and  8) ;  that 
is,  it  has  approached  the  original  horizontal  or  equatorial  segmentation.  This  third 
segmentation  is  probably  not  similar  to  the  horizontal  segmentation  which  Hoffmann 
claims  for  the  salmon,  and  which  is  said  to  divide  the  germ  into  an  upper  and  a  lower 
layer.  It  may,  however,  be  similar  to  that  described  by  Brook  in  the  herring,  since 
the  proportion  of  yolk  to  germ  in  Clupea  approaches  more  to  the  proportions  found 
in  Cymatoga^ter,  In  the  8-celled  stage,  all  of  the  cells,  with  perhaps  one  or  two 
exceptions,  touch  the  yolk,  and  all  without  exception  form  part  of  the  external  surface 
of  the  germ;  they  do  not  form  distinct  layers  of  four  upper  and  four  lower  cells. 

Of  the  16-cell  stage  I  found  but  one  egg.  It  was  killed,  as  usual,  with  Flemming's 
strong  osmic  chromic  acetic,  but  stained  wi^h  Oren.  alcoholic  borax  carmine.  It  was 
examined  in  toto  and  a  series  of  optical  sections  made,  the  planes  passing  through  the 
resting  nuclei.  The  cells  are  still  but  one  layer  deep,  unless  possibly  one  occupies  the 
center  of  the  group  of  cells  (figs.  11-14). 

After  the  16-cell  stage  the  blastoderm  becomes  two  cells  deep.  Such  striking 
bilateral  symmetry  as  is  seen  in  pelagic  eggs  I  have  not  observed,  and  after  the  16-cell 
stage  is  passed  the  determination  of  the  first  and  second  cleavage  planes  becomes 
largely  conjectural.  The  stages  between  16  and  70  cells  are  represented  in  vertical 
and  horizontal  sections  in  figures  16  to  23. 
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Up  to  this  time  the  marginal  cells  have  had  boundaries  quite  as  distinct  as  any 
other  cells  of  the  blastoderm.  At  the  end  of  the  seventh  segmentation  (fig.  44)  some  of 
the  marginal  cells  have  the  lower  margin  ill  defined  and  continuous  with  the  yolk.  This 
is  never  the  case  in  more  central  cells.  The  nucleus  is  also  slightly  more  refringent 
in  these  marginal  than  in  the  neighboring  cells.  At  the  end  of  the  eighth  segmentation 
(fig.  45)  there  is  still  a  distinct  dorsal  wall  to  the  periblast  cell,  but  its  nucleus  is  now 
much  larger  than  that  of  the  surrounding  cells.  At  the  end  of  the  ninth  segmen- 
tation the  x>eriblast  consists  of  a  few  kurge,  refringent  nuclei  imbedded  in  protoplasm^ 
which  is  restrictefl  to  the  immediate  neighborhood  of  the  blastoderm  (figs.  47^9). 
At  this  time  the  outermost  layer  of  the  blastoderm  has  begun  to  creep  over  the  yolk, 
so  that  the  periblast  cells  are  partly  covered  exteriorly  by  the  rim  of  the  blastoderm 
formed  by  the  outermost  cells.  Dorsally  the  periblast  cells  are  covered  by  the  row  of 
cells  just  within  this  outer  projecting  series.  The  periblast  does  not  extend  beneath 
the  central  cells  of  the  blastoderm  and  the  nuclei  do  not  reach  this  region  till  later, 
after  the  nuclei  are  all  that  remains  of  the  periblast.  So  much  has  been  written  con- 
cerning the  fate  of  the  periblast  that  a  detailed  account  of  it  in  Cymatogaster,  where  it 
has  been  reduced  to  its  simplest  formula,  will  follow  (p.  437). 

After  the  seventh  segmentation  and  up  to  the  time  of  the  formation  of  the  first 
protovertebrae  the  development  of  Cymatogaster  shows  little  in  common  with  other 
fishes,  and  an  egg  of  this  species  found  floating  during  this  period  would  scarcely  be 
recognized  as  belonging  to  a  teleost.  The  rapidity  characterizing  the  formation  of 
the  periblast  characterizes  the  whole  of  this  development  and  the  difierence  of  the 
blastoderm  at  the  beginning  and  at  the  end  of  any  segmentation  is  sometimes  con- 
siderable. The  age  of  each  of  these  stages  was  determined  by  the  number  of  nuclei  in 
the  blastoderm.  While  the  method  of  counting  nuclei  is  probably  not  as  satisfactory 
as  observing  the  successive  segmentations  in  the  same  egg^  this  method  is  almost  as 
exact,  because  the  number  of  nuclei  present  must  be  doubled  or  diminished  by  half  in 
order  to  change  the  serial  number  of  the  segmentation  under  consideration. 

During  the  ninth  segmentation  the  marginal  series  of  cells  of  the  blastoderm  creep 
over  the  yolk.  At  the  same  time  they  become  flattened  (fig.  27).  Near  the  end  of  the 
tenth  segmentation  about  three  series  of  cells  (only  one  ceU  deep)  have  crept  over  the 
yolk  and  cover  it  from  the  blastoderm,  which  has  scarcely  changed  shape,  to  the 
yolk  nucleus,  the  margins  of  which  have  been  extended  to  meet  this  layer  of  thin  cells. 
The  yolk  at  the  end  of  the  tenth  segmentation  is  therefore  entirely  inclosed  (fig.  29). 

During  the  eleventh  segmentation  the  yolk  sinks  into  the  blastoderm,  or,  in  other 
words,  the  blastoderm  spreads  over  the  yolk ;  but  the  former  expression  is  more  apt, 
since  the  process  in  no  way  resembles  the  epibolic  growth  of  the  blastoderm  over  the 
yolk  in  other  teleosts.  In  other  fishes  the  inclosing  of  the  yolk  is  accomplished  by 
the  growth  of  the  gastrula  margin,  while  in  Cymatogaster  it  is  accomplished  before 
there  is  any  sign  of  gastrulation.  The  inclosing  of  the  yolk  by  the  blastoderm  during 
the  eleventh  segmentation  corresponds  rather  to  the  spreading  of  the  blastoderm  in 
pelagic  eggs  just  before  the  beginning  of  the  marginal  infolding.  The  yolk  in 
Cymatogaster  appears  to  sink  into  the  blastoderm  on  account  of  its  small  size.  At 
the  end  of  the  eleventh  segmentation  the  cells  of  the  blastoderm  are  not  yet  divided 
into  two  layers  and  the  yolk  nucleus  is  still  exposed.  (Figs.  32  to  34.)  A  noteworthy 
feature  is  that  near  the  end  of  the  tenth  segmentation  the  outermost  layer  of  the 
blastoderm  consists  of  flat  cells,  which  contrast  strikingly  with  the  remaining  more 
rounded  cells.    This  differentiation  does  not  exist  except  at  the  margin  before  the 


VIVIPAROUS   FISHER  OF  THE   PACIFIC   COAST.  427 

tenth  segmeutation,  at  least  it  is  not  so  evident,  and  it  disappears  some  time  after 
tbe  diplastic  gastrula  has  been  formed.  These  outer  cells  seem  to  become  distended 
with  extraneous  matter. 

The  changes  are  so  rapid  from  one  segmentation  to  another  that  a  much  larger 
series  of  eggs  than  I  possess  is  necessary  to  illustrate  all  the  phases.  At  this  point 
it  will  be  worth  while  to  compare  the  results  ot  the  successive  stages  of  the  segmenta- 
tion of  Cymatogaster  with  those  of  some  large-  yolked  teleost.  Since  A  gassiz  &  Whitman 
have  so  ably  discussed  and  figured  the  segmentation  of  Otenolahrus^  that  species  may 
be  taken.  Agassiz  &  Whitman,  1883,  p.  45,  state  that  the  ninth  generation  of 
amphiasters  is  reached  in  two  hours  and  sixteen  minutes,  and  that  the  time  between 
the  eighth  and  ninth  generations  is  fifteen  minutes.  From  these  data  I  estimate 
that  their  figure  3  contains  amphiasters  of  the  ninth  generation,  or  more  than 
250  cells  and  less  than  500;  their  figure  4,  amphiasters  of  the  thirteenth  generation, 
or  more  than  4,000  cells.  As  stated  above,  the  segmentation  ceuld  not  be  directly 
observed  in  Oymatogasterj  and  in  order  to  determine  the  serial  number  of  my  seg- 
mentation 1  had  recourse  to  counting  the  nuclei,  a  method  more  laborious  and 
inexact  with  each  generation.  Since,  however,  the  number  of  the  segmentation,  as 
already  stated,  can  not  be  missed  unless  the  number  of  nuclei  present  is  actually 
doubled  or  diminished  by  half,  except  at  the  beginning  or  end  of  a  segmentation, 
the  result  thus  obtained  is  sufficiently  exact  for  purposes  of  comparison. 

If  we  compare  Agassiz  &  Whitman's  fig.  3  (24a),  containing  amphiasters  of  the 
ninth  segmentation,  with  fig.  24,  at  the  beginning  of  the  ninth  segmentation,  and 
their  fig.  4  (30a)  during  the  thirteenth  segmentation,  with  figs.  41  and  42  during  the 
twelfth  segmentation,  the  contrast  will  be  seen  to  be  very  great,  and  the  work  accom- 
plished by  Cymatogasterj  between  the  ninth  and  the  thirteenth  segmentation,  com- 
paratively enormous.  The  actual  time  consumed  in  reaching  these  stages  (three 
hours  and  sixteen  minutes  in  Ctenolabrus)  is  in  all  probability  di£ferent,  but  that 
does  not  concern  us  since  the  time  of  successive  generations  of  amphiasters  differs 
greatly  in  oviparous  fishes  in  which  the  generations  are  more  alike.  Cymato- 
gaster accomplishes  in  twelve  generations  of  nuclei  what  is  not  accomplished  by 
Ctenolabrus  till  much  later.  To  anticipate  somewhat,  the  stage  of  Cymatogaster  just 
before  the  closing  of  the  blastopore  does  not  correspond  to  the  same  stage  in  Ctenolor 
hrusj  but  rather  to  the  beginning  of  the  epibolic  growth  of  the  blastoderm.  Just 
before  the  marginal  infolding  of  the  blastoderm  of  oviparous  fishes  it  spreads  over 
the  yolk.  This  spreading  probably  corresponds  to  the  sinking  of  the  yolk  into  the 
blastoderm  in  Cymatogaster,  By  the  time  Cymatogaster  reaches  a  stage  homologous  to 
that  reached  by  Ctenolabrus  at  the  closing  of  the  blastopore,  Cymatogaster  is  hatched. 

The  hastening  in  the  inclosing  of  the  yolk  on  account  of  its  small  size  in  Cymato- 
gaster and  the  rapidity  of  the  spreading  of  the  blastoderm  at  the  time  of  the  infolding 
of  its  edge  in  most  oviparous  fishes  result  in  the  diplastic  gastrula  in  Cymatogaster  and 
the  familiar  condition  in  other  fishes.  The  lack  of  a  two-layered  gastrula  in  fishes 
seems  to  be  due  to  the  rapid  spreading  of  the  epiblastic  portion  of  the  blastoderm.  A 
large  vitellus  permits  this  spreading  to  take  place  more  rapidly  than  the  margin  grows 
inward,  so  that  the  inner  anterior  and  posterior  margins  of  the  embryonic  ring  do  not 
ordinarily  meet.  An  interesting  egg  bearing  on  this  subject  is  that  of  Stolephorusj 
in  which  the  blastodenn  is  placed  at  the  end  of  an  ovate  egg.  The  lateral  spreading 
of  the  blastoderm  i«  here  almost  impossible,  and  at  the  beginning  of  gastrulation  the 
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tip  of  the  embiyouic  Hbield  is  separated  from  the  inner  margin  of  the  anterior  part  of 
the  embryonic  ring  by  but  a  veiy  narrow  space,  throagh  which  are  scattered  cells;  in 
other  words,  there  is  a  very  close  approach  to  a  diplastic  gastmla.  It  is  not  at  all 
improbable  that  in  this  genus  eggs  may  sometimes  occur  in  which  the  lower  layer  is 
quite  continuous,  and  that  a  two-layered  gastrula  is  formed.  This  condition,  however, 
lasts  but  a  very  short  time.  With  the  epibolic  growth  the  lower  layer  becomes  more 
and  more  incomplete.  The  two-layered  condition  of  Cymaiognster  seems  to  be  homolo- 
gous to  this  early  two-layered  condition  of  Stolephorus. 

Oaatrulation. — On  account  of  the  difficulty  of  orientation  of  the  stages  during 
gastrulation,  and  because  the  contents  of  the  zona  soon  fill  the  entire  space  within 
it,  and  some  structures  are  invariably  injured,  owing  to  the  necessity  of  cutting 
the  zona,  the  process  of  gastrulation  has  not  become  very  lucid.  It  will  be  best, 
therefore,  to  describe  in  detail  the  few  favorable  series  of  sections. 

To  repeat  the  description  of  the  stage  during  the  eleventh  segmentation  or  just 
before  the  beginning  of  gastrulation :  An  egg^  near  the  end  of  the  eleventh  segmenta- 
tion (containing  about  1,700  cells)  was  cut  into  twenty  sections,  of  which,  sections 
3  to  15  cut  through  the  yolk.  The  sections  run  somewhat  obliquely  to  a  meridian 
plane,  as  is  indicated  in  the  diagram,  fig.  31.  A  section  (the  ninth)  through  near 
the  middle  of  the  yolk  (the  sixth  section  cutting  through  the  yolk)  is  represented  in 
fig.  33.  As  will  be  seen  by  the  figure  and  by  the  diagram,  the  yolk  has  sunk  into 
the  blastoderm.  At  the  ectodermic  pole  the  blastoderm  is  about  five  cells  deep.  It 
becomes  shallower  towards  the  entodermic  pole  and  gives  out  altogether  at  the  yolk 
nucleus  which  has  spread  to  some  extent  over  the  yolk.  The  yolk  is,  therefore, 
entirely  inclosed,  and  the  margins  of  the  blastoderm  are  separated  only  by  the  yolk 
nucleus.  There  is  no  indication  of  a  division  into  entoderm  and  ectoderm;  in  other 
words,  gastrulation  has  not  yet  begun.  There  are  present  about  14  periblast  nuclei. 
The  breathing  chamber  has  not  been  greatly  reduced.  The  height  of  the  egg  is  *054  mm., 
the  width  *064  mm.,  the  diameter  of  the  zona  *073  mm. 

The  next  stage  satisfactorily  made  out  is  of  several  eggs  during  the  twelfth 
segmentation.  There  are,  however,  two  stages  of  development,  which,  according  to 
the  estimate  of  cells,  belong  to  this  segmentation.  Although  the  two  stages  differ 
considerably,  it  is  difficult  to  state  at  a  glance  which  is  the  older.  In  the  one  case 
(fig.  38)  the  blastopore  is  still  open,  and  the  yolk  nucleus  forms  a  plug  which  fills  it. 
The  ectoderm  and  entoderm  are  well  separated,  while  the  cells  have  become  nearly 
evenly  distributed  over  the  yolk.  In  the  other  (fig.  35)  the  shax>e  is  much  more  like 
that  of  the  eleventh  segmentation;  the  ectoderm  and  entoderm  are  scarcely  separate 
and  the  cells  are  still  heaped  up  at  the  ectodermic  part  of  the  yolk,  but  the  blastox)ore 
is  much  smaller. 

Thus,  while  the  shape  and  relation  of  ectoderm  to  entoderm  indicate  the  latter 
(fig.  35)  to  be  less  advanced,  the  large  blastopore  points  to  the  former  (fig.  38)  as  the 
earlier  stage.  Everything  considered,  it  is  evident  that  fig.  35  represents  the  younger 
stage.  The  two  stages  are  very  close  together  and  also  near  fig.  41.  The  ovary  from 
which  the  egg  represente4  in  fig.  35  was  taken  contained  several  different  stages,  and 
in  fact  one  egg  in  an  earlier  stage  than  the  one  represented  in  fig.  33  and  another  in 
about  the  stage  represented  by  fig.  38. 

In  fig.  35  the  outermost  layer  of  cells  is  quite  distinct  from  the  others.  The 
cells  are  mostly  fiat,  quite  small  and  stain  (with  Grenaoher^s  alcoholic  borax  carmine) 
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slightly  cleei)er  than  the  other  cells.  The  cells  of  this  layer  are  the  only  ones  which 
cover  the  yoUc  nucleus^  leaving  but  a  minute  naked  portion,  the  blastopore  (fig.  36). 
They  are  more  distinct  in  some  sections  than  in  others,  but  are  everywhere  quite 
evident.  The  axes  of  the  remainder  of  the  cells  are  more  alike.  These  cells  do 
not  extend  much,  if  any,  beyond  the  margins  of  the  yolk.  The  plane  of  the  sections 
of  this  egg  is  meridian,  probably  but  slightly  inclined  to  the  sagittal.  The  lower 
layer  of  cells  is  well  separated  from  the  upper  layer.  At  the  median  portion  the 
blastoderm  is  still  many  (6  to  7)  cells  deep  and  the  separation  between  ectoderm  and 
entoderm  is  not  yet  so  distinct.  The  cells,  however,  which  will  form  the  entoderm 
are  smaller  than  those  overlying  them. 

Figure  38  represents  a  section  of  a  gastrula  in  all  probability  cut  in  a  sagittal 
plane.  The  yolk  in  this  section  is  pear-shaped,  the  narrow  end  being  composed  of 
the  yolk  nucleus.  The  latter  is  composed  of  a  more  granular  refringent  portion 
and  a  more  uniform  part  resembling  the  protoplasm  of  the  cells.  The  cells  are 
grouped  into  a  one-  to  three-cell-deep  ectoderm  and  a  onecell-deep  entoderm  which 
becomes  two  and  then  several  cells  thick  towards  the  dorsal  edge  of  the  blastopore. 
The  outer  layer  of  the  ectoderm  is  flattened  in  places;  the  inner  cells  are  rather 
loosely  connected.  On  the  upper  part  the  entoderm  cells  lie  close  against  the  yolk 
and  form  a  continuous  series.  The  division  in  this  case  between  the  entoderm  and 
ectoderm  is  well  marked  by  a  space  which  was  probably  produced  by  the  reagents 
(osmic,  chromic,  and  acetic  strong  mixture).  Near  the  blastopore,  in  what  would 
corres|)ond  to  the  embryonic  ring  in  other  teleosts,  the  two  layers  merge  more  or  less. 

Figs,  41  and  42  represent  two  parallel  sections  from  another  egg  of  the  same 
ovary,  cut  transversely  or  in  a  vertical  plane  at  right  angles  to  the  sagittal.  All  these 
eggs  are  in  the  same  stage  of  development.  In  the  eggs  represented  in  fig.  40  the 
yolk  nucleus  consists  of  an  irregularly  biconvex  portion,  whose  peripheral  part 
stains  deeper,  and  which  contains  some  bodies  which  stain  less  and  a  more  uniform 
part  forming  the  matrix  of  the  former.  The  cells,  as  in  fig.  38,  are  divided  into 
an  ectodermic  layer  and  an  entodermic  layer.  Some  of  the  outer  layer  of  cells  of 
the  ectoderm  have  become  greatly  distended,  probably  by  absorption  of  the  intra- 
ovarian  fluid,  which  fills  the  breathing  chamber  and  stains  as  these  distended  cells  do. 
The  line  separating  the  entoderm  from  the  ectoderm  is  quite  distinct,  but  along  the 
median  portion,  or  at  the  axis  of  the  embryo,  the  entoderm  is  several  cells  thick.  The 
same  is  indicated  in  the  horizontal  sections.  The  shape  of  the  yolk  is  different  in  the 
three  eggs,  but  they  agree  in  all  essential  respects,  and  figs.  38  and  41  must  represent 
a  normal  stage  in  the  development  of  Oymatoga^ster.  The  question  now  arises  as  to 
how  this  gastrula  has  been  formed  from  the  condition  represented  in  fig.  33. 

The  fact  that  there  is  a  marginal  ingrowth  of  cells  to  form  the  lower  layers  in 
teleosts  generally  has  been  observed  by  so  many  authors,  and  is  so  evident  from  the 
fact  that  the  space  between  the  inner  margins  of  the  embryonic  ring  is  reduced  in 
some  cases,  notably  Stolephorus^  that  it  is  beyond  dispute.  Does  the  method  of  the 
formation  of  the  gastrula  in  Oymatogaster  form  an  exception  to  the  rulef  It  must  be 
borne  in  mind  that  the  changes  undergone  between  the  stages  represented  by  figs. 
33,  35,  and  38,  all  take  place  during  the  time  occupied  by  the  latter  half  of  the 
eleventh  segmentation  and  the  first  half  of  the  twelfth.  During  this  time,  if  the 
usual  course  is  followed,  all  but  the  outermost  layer  of  the  blastoderm  must  be 
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inflected  at  the  margin  of  the  blastopore  and  mast  ttieet  somewhere  below  the  ecto- 
derm; and,  by  a  further  comparison  of  figs.  33  and  41 ,  it  becomes  evident  that  the 
bnUc  of  the  cells  of  the  median  portion  of  the  blastoderm  of  fig.  33  most  migrate 
toward  the  margin  before  the  infolding  can  produce  the  conditions  seen  m  fig.  38.  If 
the  formation  of  the  gastrula  of  Cymatoga^ter  follows  the  usual  method,  ^g.  38  is 
derived  from  fig.  33,  after  the  manner  just  described,  granting,  of  course,  that  both 
figs.  33  and  38  represent  normal  conditions.  Ck>nsidering,  however,  the  great  rapidity 
with  which  this  process  takes  place,  and  examining  fig.  41  in  connection  with  fig.  38, 
it  seems  probable  that  the  infolding  process  may  be  slurred  over,  and  the  lower  layer, 
or  primitive  entoderm,  be  fimmed  by  a  process  of  delamination.* 

In  this  connection  the  stage  repreocated  in  fig.  35  becomes  interesting.  If  this 
stage  be  compared  with  the  one  represented  in  fig.  33  the  great  probability  that  the 
condition  represented  in  fig.  35  is  derived  by  simple  delamination  from  fig.  33  becomes 
quite  evident. 

The  shape  of  fig.  33  is  retained  by  fig.  35,  which  can  readily  be  derived  from  the 
former  by  frirther  division  and  a  slight  progress  of  the  epidermal  layer  over  the  yolk 
nucleus.  But  in  fig.  35  the  entoderm  is  already  well  separated  from  the  ectoderm 
near  the  margin,  and  the  divisioii,  wkile  Bot  ao^  distinct  at  the  median  portion,  is  evi- 
dent both  as  a  line  and  in  the  size  of  the  ceils.  While,  then,  figs.  41  and  38  make  it 
seem  possible  that  the  lower  layer  is  formed  by  delamination,  fig.  35  makes  it  unitoin 
that  it  is  so  formed. 

Now,  as  to  the  changes  in  fig.  35  necessary  to  produce  fig.  41.  We  see  in  the 
fig.  35  the  beginning  of  the  constriction  of  the  yolk  at  the  margin  of  the  entoderm 
which  gives  the  yolk  in  fig.  41  its  peculiar  shape.  The  margin  of  entoderm  has 
advanced  toward  the  entodermic  pole  at  a  uniform  rate  on  all  sides  while  the  epidermal 
layer  of  cells  has  been  apparently  passive.  In  fact,  the  blastopore  in  fig.  41  is  larger 
than  in  figs.  35  and  36,  but  the  margins  in  fig.  41  do  not  correspond  to  the  margin  of  the 
epidermal  blastopore  of  figs.  35  and  36,  but  to  the  shaded  portion  of  fig.  36.  The  epider- 
mal layer  in  fig.  41  is  not  everywhere  evident,  and  where  it  is  most  conspicuous  the  cells 
are  distended  and  feebly  stained.  This  is  probably  due  to  intracellular  digestion,  as 
was  mentioned  above,  but  it  may  be  due  to  the  degeneration  of  this  layer  of  cells. 
Certain  it  is  that  in  this  stage  the  epidermal  layer  is  not  distinguishable  near  the 
blastopore,  where  it  is  so  evident  in  stage  35. 

In  the  stages  immediately  succeeding  those  represented  in  fig.  41  the  yolk  nucleus 
disappears  and  the  yolk  assumes  a  more  or  less  spherical  outline.  Its  fate  will  be 
discussed  later.  With  its  disappearance,  the  <<  fixed  point "  so  usefrd  in  orientation 
is  lost. 

From  the  fact  that  the  entoderm  is  formed  by  delamination  and  the  anterior  end 
of  the  embryo  lies  at  one  margin  of  the  blastopore  and  the  posterior  end  at  theother  ( f ), 
the  fundamental  difference  between  the  gastrula  of  Oymatogaater  and  that  of  teleosts 
in  general  may  be  gathered.  The  embryo  of  teleosts  in  general  is  formed  by  the  con- 
crescence of  the  embryonic  ring  from  before  backward,  and  the  embryo  rarely  encircles 
more  than  half  of  the  yolk.  ( Olv/pea^  a  genus  with  a  small  yolk,  forms  a  notableexception.) 


*  Wilson,  p.  220,  says :  ''  It  is,  to  be  saro,  very  doubt fVil  whether  there  ia  any  vertebrate  in  which 
the  primitive  hypoblast  is  really  delaminated  from  the  upper  layer." 
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The  methods  of  concrescence  employed  byteleosts  in  general  are  obscured  in 
Cytnatogaster  beyond  recognition.  In  &ct  they  are  slurred  over  entirely,  for  just  at 
the  time  when  in  other  teleosts  the  infolding  process  and  the  formation  of  the  embryo 
begin,  the  blastopore  is  in  the  act  of  closing  in  Cymatogaster.  Though  the  gastrulas 
appear  to  have  nothing  in  common,  the  conditions  in  Cymatogaster  after  the  embryo 
has  been  formed  can  readily  be  derived  from  largeyolked  teleost  eggs  by  simply 
imagining  the  yolk  to  be  reduced.  Ryder  has  shown  that  the  arc  formed  by  the  larva 
varies  inversely  as  the  yolk.  For  example,  in  large-yolked  species,  as  the  trout,  the 
embryo  forms  an  arc  of  but  90  degrees.  From  this,  as  an  extreme,  there  is  a  complete 
series  of  intermediate  forms  till  we  reach  Clupea,  in  which  the  embryo,  just  before  the 
tail  buds  out,  encircles  almost  the  entire  yolk.  In  Cymatogaster  the  head  and  tail 
overlap  just  before  the  tail  begins  to  grow  out,  or  shortly  after  the  time  of  hatching. 
Bearing  these  facts  in  mind,  the  incongruous  gastrula  of  Cymatogaster  becomes  more 
intelligible. 

With  the  reduction  of  the  yolk,  unless  this  is  proportionate  to  the  reduction  of 
the  germ,  which  it  is  not,  the  embryo  must  necessarily  form  a  greater  and  greater  arc, 
until  it  finally  forms  a  complete  drele.  From  this  it  is  evident  that,  although  the 
methods  employed  by  Cymmtogaster  have  become  greatly  modified,  the  result  is  per- 
fectly homologous  with  the  result  of  gastrulation  of  other  fishes.  Ziegler*  (1882) 
homologizes  the  yolk  and  periblast  of  teleosts  with  the  yolk  cells  of  the  amphibia. 
Wilson  (1891)  indorses  this  view  and  explaius  the  steps  by  which  the  amphibian  egg 
was  changed  into  the  teleostean  egg  in  the  following  words  : 

The  alimentary  oanal  is  formed  from  the  roof  of  the  archenteron  exclasively.  How  this  waa 
effected  is  easy  to  see.  The  increase  in  the  size  of  the  mass  of  yolk  cells  (of  Amphibia)  brought  it  about 
that  the  dorsal  parts  of  the  embryo  were  early  folded  off— some  time  before  the  alimentary  canal  was 
completed  ventrally.  The  division  of  labor,  already  far  advanced  between  the  dorsal  and  ventral 
hypoblast  of  the  gastrala,  next  took  .the  final  step;  the  dorsal  hypoblast  assumed  the  entire  function 
of  forming  the  gut,  while  the  ventral  hypoblast  became  transformed  into  pure  food  material.  The 
yolk  is  consequently  to  be  looked  on  as  an  organ  of  the  gastrula,  which  has  lost  its  original  function, 
but  which,  in  doing  so,  became  adapted  to  another  function  to  which  it  owes  its  large  size. 

The  miyor  premise  in  this  argument  is  that  the  yolk  in  teleosts  is  much  larger 
than  in  Amphibia,  But  is  it  larger  f  It  is  larger  in  certain  forms — Salmoy  for 
instance.!  This  accounts  for  Ziegler's  view,  since  he  studied  a  large-yolked  form. 
It  is  just  as  certainly  smaller  in  certain  other  eggs,  Abeona^  Cymatogaster^  and  Clupeaj 
and  it  seems  to  me  as  proper  to  take  the  extremes  in  one  direction  for  comparison  as 
those  in  another.  If  the  egg  of  Cymatogaatery  for  instance,  is  compared  with  the 
amphibian  eggj  we  can  not  with  Wilson  say  that  the  teleostean  conditions  are  due 
to  ^'the  increase  in  the  size  of  the  yolk  cells  of  amphibia,''  for  there  is  a  decrea>se  in 
the  bulk  of  the  yolk,  and  therefore  in  the  yolk  cells,  if  the  yolk  is  formed  by  the  union 
of  such  cells.  Of  course  it  may  be  argued  that  Cymatoga^ter  is  not  a  fair  representa- 
tive of  teleostean  ova,  because  a  reduction  of  the  yolk  has  been  brought  about  by 
viviparity.  If,  however,  the  teleostean  egg  has  been  immediately  derived  from  the 
amphibian  egg,  through  increase  of  yolk,  we  may  properly  suppose  that  with  the 
reduction  of  this  same  yolk  the  egg  will  show  some  atavistic  features  in  the  partial  or 
occasional  segmentation  of  the  reduced  yolk.    But  the  tenacity  with  which  the  egg 

*  For  this  statement  of  Ziegler's  views  I  am  indebted  to  Wilson  (1891),  pp.  264, 265. 
t  It  is  very  large  in  TackyiuruB, 
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of  Cymatogasier^  which  contains  much  less  yolk  than  the  amphibian  e^gg^  persists  in 
segmenting  only  the  germ  and  not  the  yolk  tends  to  show  that  the  teleostean  egg  is  not 
immediately  derived  from  an  egg  similar  to  the  amphibian,  as  Wilson  states,  but  that 
the  teleostean  condition  is  deep-rooted  and  of  very  long  standing. 

Balfour's  (1885,  p.  68)  view  (which  Wilson  does  not  mention)  is  thoroughly  in 
harmony  with  the  conditions  found  in  Cymatogaster,  as  well  as  with  those  of  Salmoy 
and  I  see  no  valid  reason  for  changing  it.    His  view  very  tersely  expressed  is: 

The  peculiarities  of  the  development  of  the  teleostean  ovum  can  best  be  understood  by  regarding]: 
it  as  an  elasmobranch  ovum,  very  much  reduced  in  size. 

Agassiz  &  Whitman  (1884)  indorse  this  view,  and  Miss  Clapp's  discovery  of  the 
closing  of  the  blastapore  behind  the  embyro  in  Batrachtt^,  a  large-yolked  teleost, 
brings  the  final  proof  of  this  view.  It  is  probable  that  conditions  will  be  found  in 
Tachysurus  which  are  similar  to  those  in  Batrachus. 

There  can  be  no  question  but  that  teleostean  ova,  as  all  other  telolecithal  ova, 
have  been  derived  from  alecithal  ova,  such  as  those  of  Branchiostoma.  The  question 
at  issue  is  whether  the  conditions  found  in  the  fishes  have  been  derived  immediately 
from  some  egg  resembling  the  amphibian  egg^  or  whether  from  some  egg  like  that  of 
elasmobranchs.  The  nonsegmentation  of  the  yolk  in  smallyolked  teleosts,  the  disco- 
gastrulaof  Cymatogaster,  and  the  close  approach  to  the  discogastrula  in  the  oval  egg, 
in  which  the  germ  lies  at  the  narrow  end  of  the  yolk,  as  in  Stolephorus,  all  point  to  the 
fact  that  the  teleostean  egg  was  not  directly  derived  from  an  amphibian-like  egg. 

Ryder's  (1887,  p.  493)  modification  of  Haeckel's  theory  seems  to  me  much  nearer 
the  truth.  Both  suppose  the  yolk  to  fill  the  archenteron  of  the  primitive  Branchiostoma 
gastrula — very  nearly  the  condition  found  in  Cymatogaster.  Wilson  admits  "that  this 
theory  offers  an  explanation  of  the  early  teleost  gastrula,  but  it  becomes  utterly 
unsatisfactory  as  soon  as  what  Balfour  has  called  Hhe  asymmetry  of  the  vertebrate 
gastrula'  begins  to  appear  in  the  fish  embryo.  For  the  teleost  gastrula  of  Eyder 
and  Henneguy  is  a  symmetrical  gastrula,  and  they  are  consequently  unable  to  explain 
why  it  is  that  (continued)  invagination  takes  pUice  at  one  pole  of  the  hUistoderniy  while 
the  other  pole  grows  epibolically  round  the  yolJc,^^  The  major  premise  of  this  argument 
lies  in  the  words  I  have  italicized.  Wilson  takes  it  for  granted  that  this  premise  is 
correct,  although  he  has  not  proved  that  this  is  really  the  condition  in  Serranus — ^the 
form  he  studied  (see  page  436).  Certainly  it  is  not  the  case  in  Cymatogasterj  in 
which  the  gastrula  is  a  symmetrical  gastrula,  and  the  blastopore  closes  at  exactly  the 
entodermic  pole  of  the  egg.  It  is  not  the  case  in  two  species  of  pelagic  eggs  (Stole- 
phorus)^  in  which  I  have  examined  the  gastrulation,  for  these  also  have  symmetrical 
gastrulas,  and  the  blastopore  closes  at  the  entodermic  pole  of  the  egg.  The  preceding 
italics,  describe  exactly  what  does  not  take  place  in  Cymatogaster  and  in  Stolephorusj 
in  which  the  anterior  and  the  posterior  margins  of  the  blastoderm  grow  equally  over 
the  yolk.  In  Stolephorusy  as  I  have  stated  elsewhere  (1891),  the  germ  lies  over  the 
narrow  end  of  a  very  elongate  yolk.  To  all  iutents  and  purposes  we  have,  there- 
fore, a  small-yolked  teleost  ovum,  and  when  gastrulation  takes  place  the  marginal 
ingrowth  exceeds  (on  account  of  the  narrow  yolk)  the  restricted  lateral  spreading 
of  the  blastoderm.  The  result  is  that  the  tip  of  the  embryonic  shield  comes  in 
close  proximity  to,  if  not  in  contact  with,  the  inner  margin  of  the  anterior  portion 
of  the  blastodermic  ring — an  almost  complete  diplastic  gastrula  is  formed.    Nothing 
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could  more  forcibly  illnBta*ate  the  manner  in  which  the  discontinuity  of  the  lower 
layer  of  cells  was  formed  by  the  addition  of  yolk  to  the  Branehiostama  gastrola  and 
the  result  of  subsequent  reductions,  than  the  early  gastrula  of  Stolephorus  and  the 
condition  in  Cymatogtisier.  A  comparison  of  the  gastrula  of  Gymatogaster  with  that 
of  Branchioatoma  and  of  the  frog  is  interesting.  The  gastrula  of  Cymatogaster^  exclu- 
sive of  the  yolk,  is  remarkably  like  the  gastrula  of  Branehiostama  as  figured  by 
Kowalewsky.  In  fact  the  peculiar  conditions  in  Gymatogaster  are  just  what  might  be ' 
expected  if  the  ventral  hyi>obla6t  cells  of  Branehiostama  should  in  some  way  become 
eliminated.  This  elimination  has  probably  been  brought  about*  by  the  fusion  of 
these  cells,  through  their  enormous  surcharge  with  yolk  and  by  the  subsequent 
reduction  of  this  yolk  without  a  restoration  of  its  original  cellular  constitution.  In 
those  cases  (elasmobranchs  and  teleosts  in  general)  in  which  the  yolk  is  functional 
it  occupi^  the  space  originally  occupied  by  the  ventral  hypoblast  cells ;  t. «.,  the  region 
between  the  tip  of  the  head  and  the  anterior  or  ventral  margin  of  the  embryonic  rim. 
Detailed  homologies  between  parts  of  the  Branehiostama  and  parts  of  the  Gyma- 
togaster gastrula  can  not  with  certainty  be  pointed  out  till  the  first  stages  in  the  for- 
mation of  the  embryo  of  Gymatogaster  have  been  observed.  Both  the  gastrulas  are 
formed  by  a  layer  of  epiblast  and  a  layer  of  hjrpoblast,  and  the  region  of  the  dorsal  lip 
of  the  blastopore  of  Gymatogaster  is  in  all  probability  homologous  with  the/  dorsal  lip 
of  the  blastopore  of  Branehiostama.  The  ventral  portion  of  the  former  gastrula  has, 
however,  been  so  reduced  that  the  embryonic  axis  extends  over  more  than  half  the 
circumference  of  the  gastrula.  While  the  gastrula  of  Gymatogaster  is  thus  seen  to 
approach  that  of  Branehiostama^  it  is  by  no  means  primitive,  but  is  highly  specialized 
by  the  reduction  of  the  yolk,  or,  in  other  words,  by  viviparity.  This  is  to  be  expected, 
for,  as  Balfour  long  ago  expressed  it  (ii,  342) : 

If  the  descendfints  of  a  form  with  a  large  amount  of  food  yoUc  in  its  .ova  were  to  produce  ova 
with  but  little  food  yolk,  the  type  of  formation  of  the  germinal  layers  which  would  thereby  result 
would  be  by  no  means  the  same  as  that  of  the  ancestors  of  the  forms  with  much  food  yolk,  but  would 
probably  be  something  very  different,  as  in  the  case  of  Mammalia. 

Gymatogaster  api>ears  to  me  to  stand  at  the  very  end  of  the  series  of  teleostean 
eggs  which  have  been  derived  from  largeyolked  elasmobranch  eggs. 

A  glance  at  the  gastrulas  of  Gymatogaster  (fig.  41)  and  of  the  frog  (Balfour,  fig.  71, 
B)  shows  an  interesting  similarity.  The  yolk  in  the  frog  bears  the  same  relation  to 
the  blastopore  that  it  does  in  Gymatogaster^  the  yolk  plug  of  the  frog  being  represented 
by  the  yolk  nucleus  in  Gymatogaster.  But  here  again  the  embryo  occupies  less  than 
half  the  circumference  of  the  entire  egg.  The  conditions  in  this  case  would  be 
nearer  those  of  Gymatogaster  were  there  less  yolk.  There  is,  however,  a  very  serious 
objection  to  deriving  the  teleost  gastrula  directly  from  the  amphibian  gastrula,  for  by 
such  a  supposition  the  periblast  of  the  teleost  must  arise  de  nova  from  the  yolk  cells  of 
the  amphibian  and  stand  in  no  relation  phylogenetically  to  the  yolk  nuclei  of  the  elas- 
mobranch, a  supposition  very  absurd  on  its  face. 

In  Wilson's  opinion  one  of  the  prime  objections  to  deriving  the  teleost  gastrula 
from  the  Branehiostama  is  that  ^'the  theory  leads  us  nowhere;  it  does  not  admit 
of  any  ex€Lct  comparison  between  the  teleostean  embryo  and  those  of  other  vertebrates." 
It  will  be  well  to  bear  this  statement  in  mind  in  further  considering  the  homology 
between  the  amphibian  and  the  teleostean  egg. 

According  to  Wilson's  view  the  whole  course  of  the  fish  development  becomes 
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easy  to  understand  if  we  admit  of  the  homologies  between  the  gastralas  of  the 
amphibian  and  the  fish  pointed  out  by  Ziegler.    The  homologies  are  as  follows: 


FUh,  Amphibian, 

Tolk-fperiblast  =Tolk  cells 

Invagination  at  posterior  pole  of  >  ___  ( Invagination  around  the  dorsal  lip 
the  fish  blastoderm.  ^      ^     of  the  amphibian  blastopore 

=Chorda-entoblast. 


The  gastrula  cavity  of  the  fish  lies  between  the  invaginated  layer  and  the  periblast. 

The  growth  of  the  anterior  pole  of  the  blastoderm  roand  the  yolk  represents  the  growth  of  the 
the  small  cells  round  the  yolk  cells  in  amphibian  gastrnlation. 

This  takes  it  for  granted,  again,  that  the  posterior  margin  of  the  fish  blastoderm 
is  stationary,  which  it  is  not,  and  it  has  recently  been  shown  by  Morgan  that  the 
<<  small  cells"  of  amphibian  eggs  do  not  spread  over  the  yolk  cells,  bat  are  split  off 
from  them.  The  "  exact"  comparison  can  no  more  be  institated  here  than  between 
Branchiostoma  and  the  teleost.  He  nowhere  explains  how  the  periblast  has  arisen 
from  the  yolk  cells.  The  condition  in  Cymatognster  shows  that  the  periblast  (com- 
posed of  but  12  nuclei)  is  a  waning  structure  and  is  in  direct  proportion  to  the  size 
of  the  yolk,  a  condition  which  very  strongly  presupposes  a  larger  yolk  and  a  more 
active  periblast,  as  is  found  in  other  teleosts  and  in  the  elasmobranchs. 

Wilson's  discussions  of  concrescence  do  not  directly  concern  us,  but  the  chief 
objections  to  his  views  should  be  stated.  His  theory  and  observations  need  to  be 
stated  to  enable  us  to  form  a  fair  judgment.    He  says,  p.  260: 

In  the  growth  of  the  blastoderm  round  the  yolk,  the  head  end  of  the  embryo  does  not  remain  a 
fixed  point.  *  ^  On  the  contrary,  the  tail  end  of  the  embryo  *  *  remains  a  comparatively  fixed  point, 
as  OeUacher  first  showed,  while  the  anterior  pole  of  the  blastoderm  travels  rapidly  round  the  yolk. 

I  have  already  shown  that  this  is  certainly  not  the  case  in  some  fishes. 

The  point  where  the  blastopore  closes  is  thus  but  a  short  distance  from  the  original  position 
occupied  by  the  posterior  pole  of  the  blastoderm.  Owing  to  the  constant  position  of  the  single  oil- 
globule,  these  facts  can  easily  be  made  out. 

Compare  figs. "  35,"  "  36,"  and  "  38."  In  other  words,  these  statements  hinge  on  the 
fixity  of  the  oil-globule.  Now,  I  have  certainly  seen  the  oil-globule  in  a  number  of  eggs 
shift  its  position  if  the  egg  was  forced  to  lie  in  a  position  in  which  the  vertical  line  pass- 
ing through  the  oil-globule  did  not  also  pass  through  the  center  of  gravity  of  the  eggi 
that  is,  if  the  globule  did  not  occupy  the  highest  point  in  the  egg.  Bearing  this  in 
mind,  and  also  the  fact  that  the  protoplasm  is  heavier  than  the  yolk,  as  is  seen  in 
the  position  of  the  germ  in  pelagic  eggs  tcithout  oil  globules  and  the  position  of  the 
newly-hatched  larvsB  of  such  eggs,  the  conditions  figured  by  Wilson,  33,  36,  and  38, 
can  be  explained  as  being  due  to  purely  mechanical  causes,  by  supposing  that  the  egg^ 
on  account  of  the  change  in  position  of  the  mass  of  protoplasm  during  the  formation 
of  the  embryo,  rotates  90^  and  that  the  oil-sphere,  in  order  to  remain  at  the  highest 
point  of  the  egg,  gradually  shifts  its  position  90^.  To  make  this  clear  I  reproduce 
Wilson^s  figures  and  add  diagrams.  These  figures  represent  the  egg  in  a  vertical 
median  section  through  the  axis  of  the  embryo;  the  germinal  ring  is  also  indicated. 

Since  the  center  of  gravity  of  the  yolk  lies  approximately  at  the  center  of  the  egg^ 
and  the  oil-sphere  occupies  the  highest  position,  while  the  germ  occupies  the  lowest, 
the  center  of  gravity  in  fig.  *'35"  lies  somewhere  iu  or  very  near  the  line  joining  the 
center  of  the  oihdphere,  the  center  of  the  egg,  and  the  center  of  the  blastoderm. 
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By  the  equal  growth  of  the  blastoderm  over  the  yolk  and  the  formation  of  the 
embryo  along  its  posterior  part  {B)  the  center  of  gravity  of  the  blastoderm  is  changed 
from  a  point  in  a  line  joining  0  and  a  (fig.  Jl)  to  a  point  in  the  line  joining  C^b  (fig.  B). 
This  change  of  the  center  of  gravity  rotates  the  egg  till  the  line  cb  coincides  with 
the  vertical.  The  oil-globole  in  the  meanwhile  shifts  its  position  so  that  its  center  lies 
in  the  extended  line  joining  b  and  C.  The  globule  must  move  if  its  position  is  not  abso- 
lutely fixed,  and  it  certainly  is  movable  in  some  pelagic  eggs,  and  probably  is  in  Serranus 
atrarim^  Gentropristis  striatm.  The  rotation  of  the  egg  is  as  gradual  as  the  growth 
of  the  embryo,  and  the  change  of  position  of  the  oil-sphere  can  not  be  observed  on  that 
account  during  natural  development.  The  conditions  of  diagram  C  are  produced  by 
the  continuation  of  the  same  process.  Since  the  center  of  gravity  of  the  embryo  wiU 
uaturaUy  be  somewhere  near  its  middle,  the  head  and  tail  will  be  kept  approximately 
equidistant  from  the  oil-globule.  The  center  of  gravity  travels  with  growth  from  the 
tip  of  the  head  in  J.  to  the  middle  of  the  body  in  (7,  and  since  the  embryo  encircles 
about  half  the  yolk  the  change  amounts  to  about  90^.  The  center  of  gravity  of  the 
yolk  being  fixed,  the  egg^  which  is  free  to  respond  to  the  slightest  change,  rotates  an 
amount  equal  to  the  change  of  position  of  the  center  of  gravity  of  the  germ.  This 
does  not  seem  to  have  occurred  to  Wilson,  else  this  explanation  would  not  be  neces- 
sary, esi)ecially  since  Byder  gave  a  similar  explanation  in  1886,  p.  10. 

The  above  supposition,  which  is  entirely  warranted  by  the  conditions  figured  for 
the  bass  and  by  the  conditions  observed  in  other  eggs,  explains  why  the  anterior  and 
posterior  margins  of  the  blastoderm  progressing  evenly,  the  blastopore  does  not  close 
over  the  oil-globule.  It  does  close  over  the  position  originally  occupied  by  the  globule 
or  very  near  it.  On  this  supposition  the  embryo  is  formed  by  the  continuous  concres- 
cence of  the  embryonic  rim,  the  head  being  the  first  part  formed  and  remaining  fixed. 
It  may  be  worth  stating  that,  at  the  beginning  of  development  by  the  more  rapid 
ingrowth  of  cells  at  the  posterior  margin  of  the  blastoderm,  the  embryo,  so  to  speak, 
is  pushed  towards  the  anterior  rim  of  the  blastoderm,  as  in  A.  But  this  process  ceases 
when  the  more  active  epibolic  growth  begins. 

Now  let  us  examine  the  explanation  Wilson  gives  for  this  simple  matter,  using 
the  same  figures  and  diagrams,  bearing  in  mind  that  he  considers  the  oil-globule  a 
fixed  point: 

On  comparing  figs.  35  and  36,  it  is  seen  that  while  the  posterior  pole  of  the  blastoderm  remains 
comparatively  fixed,  the  head  end  («)  of  the  embryo  follows,  though  at  a  much  slower  ruto,  the 
anterior  pole  of  the  blaatoderm  in  its  growth  ronnd  the  yolk. 

In  other  words,  if  we  compare  the  figures  the  backward  growth  of  the  posterior 
margin  of  the  blastoderm  plus  the  anterior  growth  of  the  embryo  represented  by  oca' 
equals  the  advance  of  the  anterior  margin  of  the  blastoderm  represented  by  y'y. 

The  comparison  of  the  two  figures  inevitably  leads  to  the  conclusion  that  the  increase  in  length 
which  the  embryo  undergoes  in  passing  from  one  stage  to  another  is  due  to  intussusception  and  not 
to  concrescence.  Extending  the  comparison  to  the  later  stage  (fig.  38,  Just  before  the  blastopore 
closes),  it  is  seen  that  the  increase  in  length  which  the  embryo  undergoes  between  the  stages  repre- 
sented by  figs.  36  and  38  is  brought  about  in  a  different  way  from  that  between  figs.  35  and  36  ( !). 
This  is  shown  by  the  foUowing  examination:  At  the  beginning  of  the  older  period  (fig.  36)  the  head 
and  tail  end  of  the  embryo  are  approximately  equidistant  from  the  oil-globule,  and  at  the  end  of  the 
period  (fig.  38)  the  case  is  the.same.  The  head  end  of  the  embryo  has,  therefore,  continued  io  grow 
round  the  yolk,  as  in  the  period  figs.  35  to  36,  and  the  body  has  also  lengthened  at  the  opposite  end 
in  an  opposite  direction.  The  increase  in  length  at  the  tail  end  of  the  embryo  deserves  especial  atten- 
tion.   The  great  increase  In  length  which  the  body  undergoes  by  the  growth  round  the  yolk  of  the 
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head  end  of  the  embryo  (figs.  35  to  36,  and  alao  fige.  36  to  38)  can  only  be  explained  as  ordinary 
growth  by  intoaansception.  If  this  ia  so,  it  is  perfectly  fair  to  asanme,  nntil  the  contrary  is  proved, 
that  the  oomparatiyely  small  increase  in  length  which  the  body  receives  at  the  tail  end  is  doe  to  the 
same  sort  of  growth. 

I  think  myself  that  if  the  head  end  grows  by  intussusception  the  tail  end  doeB 
also.  But  if  the  greater  amount  of  growth  takes  place  at  the  head  end,  does  that  not 
imply  that  this  is  the  last  part  to  be  formed?  The  oil-globnle  being  a  fixed  point, 
the  embryo  has  added  to  its  length  between  figs.  ^^35"  and  ^^3S^  at  the  head  end  the  dis- 
tance between  n  and  a"j  or  halfiU  entire  lengthy  while  only  one-sixth  of  its  length  was 
added  to  the  posterior  end  between  figs.  ''35"  and  ''38"  (the  distance  between  x  and  x'). 
The  first  part  formed  by  the  embryo  most  necessarily  be,  according  to  this  view,  the 
region  (nearly)  between  x  and  n  in  fig.  38,  which  corresponds  to  aoa  in  fig.  35.  To 
pat  this  more  precisely,  the  fifth  and  sixth  sixths  of  the  embryo  are  the  first  parts 
formed,  and  to  this  mmp  is  added  the  whole  of  the  head  and  anterior  part  of  the 
trunk  and  the  neurenteric  region.  All  this  comes  from  the  necessity  of  considering 
the  i>osterior  margin  of  the  blastoderm  a  comparatively  fixed  point  to  make  out  the 
homology  with  the  amphibian  ^gg.  It  is  very  probable  that  the  anterior  margin  of  the 
blastoderm  does  grow  over  the  yolk  more  rapidly  than  the  posterior  in  those  eggs  in 
which  the  embryo  encircles  less  than  half  the  circumference — TetchysuruSj  Salmo,  and 
BatrachuSj  for  instance — and  it  is  just  as  probable  that  \X\e  posterior  margin  grows  over 
the  yolk  more  rapidly  than  the  anterior  in  those  eggs  in  which  the  embryo  encircles  more 
than  half  the  circumference  of  the  yolk.  There  are  intermediate  eggs,  Stolephorus^ 
Serranus^*  and  most  other  pelagic  eggs,  in  which  the  anterior  and  posterior  margins 
of  the  blastoderm  grow  over  the  yolk  at  an  even  pace.  Since  writing  the  above  I  find 
that  these  supposed  conditions  were  actually  observed,  and  Wilson  was  consequently 
refuted  by  Eyder  as  long  ago  as  1882,  p.  114.  Wilson  does  not  mention  another  pos- 
sibility than  his  own  observations. t 

Explanations  of  figures  and  diagrams. — Pigs.  "35,"  "36,"  and  "38"  are  copies  of  Wil- 
son's figures  bearing  the  same  numbers.  The  position  the  blastoderm  originally  occu- 
pied is  shown  by  the  line  x-y^  and  the  relation  of  the  embryo  to  the  blastoderm  and  the 
relative  growth  of  the  anterior  and  posterior  margins  of  the  embryonic  ring  can  be 
seen  at  a  glance.  Between  figs.  "35"  and  "36"  the  anterior  margin  of  the  embryonic  ring 
has  traveled  from  y  to  y',  and  the  tip  of  the  head  from  n  to  a\  Between  figs.  "36"  and 
"38"  the  head  end  of  the  embryo  travels  to  a",  while  the  posterior  end  travels  to  a?".  It 
should  be  noticed  that  the  tip  of  the  head  in  '^36"  and  "38"  retains  approximately  the 
same  position  in  relation  to  the  center  of  the  blastopore  that  it  does  at  the  beginning 
of  its  formation  in  figure  35.  During  all  this  time  the  oil-globule  has  remained  sta- 
tionary.   This  is  Wilson's  explanation  of  these  figures. 


*  In  Serranu9  airarius,  as  figured  by  Wilson,  the  embryo  encircles  slightly  more  than  half  a  cir- 
cumference and  the  posterior  margin  may  travel  very  slightly  faster  than  the  anterior. 

tin  this  connection,  the  following  from  the  American  Naturalist,  January,  1894,  is  of  interest. 
The  statement  occurs  in  an  abstract  of  Morgan's  experimental  studies  on  teleobt  eggs :  ''  It  can 
also  be  shown  by  marking  the  membrane  with  carmine  that  the  head  is  a  fixed  point,  the  elonga- 
tion of  the  body  being  posterior  to  this.  The  experiment  bears  out  my  observation  on  the  oval 
pelagic  eggs  of  8tolephoru$,  referred  to  above  and  figured  and  described  in  the  Proceedings  U.  8.  Nat. 
Mus.  for  1892  (p.  139,  pL  xil). 
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A^  B^  and  C  are  precisely  the  same  figures  except  that  the  vertical  axes  of  B 
and  C  correspond  to  the  vertical  axis  of  A,  They  are  placed  in  this  position  to  make 
clear  the  necessity  of  rotation  of  the  egg  and  the  change  of  lk>sition  of  the  oil 
sphere,  if,  as  I  hold,  the  anterior  and  i>o8terior  margins  travel  equally  over  the  yolk. 
The  original  position  of  the  blastoderm  in  B  and  0  is  represented  by  x  y.  (This  does 
in  no  way  agree  with  xyoi  ^^dG"  and  <<38^).  In  the  development  growth  takes  place  at 
the  i>osterior  end  of  the  embryo  while  the  tip  of  the  head  remains  fixed.  Since  growth 
takes  place  in  this  manner  the  embryo,  if  the  original  axis  is  maintained,  comes  to 
have  a  lateral  i)osition,  and  the  blastopore  will  close  at  the  entodemic  pole  of  the  %gg. 
This  explains  why  the  tip  of  the  head  is  equidistant  from  the  anterior  and  from  the  pos- 
terior margins  of  the  blastoderm.    But  owing  to  the  fact  that  the  germ  is  heavier  than 


the  yolk  the  egg  rotates  in  the  direction  of  the  arrow  at  Xj  and  the  oil-globule  at  the 
same  time  travels  from  its  original  position,  indicated  by  the  dotted  line,  in  the  direc- 
tion of  the  an*ow.  This  explains  why  the  oil-globule  remains  equidistant  between 
the  head  and  tail  of  the  embryo. 

PerihUut—^  many  accounts  have  appeared  during  the  past  eight  years  describing 
the  origin  of  the  x>eriblast,  that  it  is  not  necessary  to  open  the  main  question  again, 
especially  Binee  the  later  accounts  agree  in  the  chief  points.  The  first  clear  account 
of  the  origin  of  the  free  nuclei  was  given  by  Agassiz  &  Whitman,  1884.  Since  then 
several  observers  have  verified  their  results.  Concerning  the  frinction  and  ultimate 
fate  of  the  periblast  nuclei  there  is  still  some  difference  of  opinion.  Henneguy  (1889, 
pp.  46-^2)  has  given  an  excellent  resume  of  these  opinions. 
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Kupffer,  Van  Beneden,  Henneguy  et  al.  believe  that  cells  are  added  to  tbe  germ 
from  the  periblast  without  stating  that  the  cells  will  play  any  definite  role.  Klein 
and  Van  Bambek^  believe  that  the  entoderm  is  derived  from  the  periblast.  Hofl&nann 
(1883)  formerly  believed  that  the  periblast  had  nothing  to  do  with  the  formation  of 
the  blastoderm;  but  later  (1888)  he  inclined  to  the  view  that  the  entoderm  with  all 
its  derivatives  comes  from  the  periblast. 

Kowalewski  (1880)  states  that  the  free  nuclei  increase  in  size,  and  finally  disin- 
tegrate. The  function  (p.  455)  of  the  periblast  he  considers  ^<  eine  emahreude  und  seine 
Bedeutuug  die  eines  provisorischen  Organes  das  nach  der  Beendigung  seiner  Function 
zu  Orunde  gehet.^  Hofi^anu  (1883)  and  Ziegler  are  of  similar  opinion.  In  the  goldfish 
Kowalewski  found  the  periblast  to  arise  below  the  whole  of  the  blastoderm.  In  Foty- 
acanthu9  viridiamatus  they  arise  only  at  the  margin. 

Wenckebach  (1886)  in  studying  Belone  found  that  the  periblast  nuclei  arise  as  early 
as  the  64-cell  stage,  and  that  they  increase  at  the  margin  of  the  blastoderm  both  by 
fission  and  by  the  disappearance  of  the  cell  walls  of  two  or  three  series  of  cells.  The 
same  conditions  he  finds  in  Perca  fiuviatilis. 

In  another  egg  (the  largest  pelagic  egg^  4  mm.,  a  Stolephorus)  a  number  of  cells 
of  the  lower  side  of  the  blastoderm  swell,  become  loose,  assume  an  irregular  form,  and 
fall  to  the  bottom  of  the  segmentation  cavity  and  unite  with  the  periblast.  The 
periblast  in  this  case  arises  at  the  base  as  well. as  the  margin  of  the  blastoderm.  A 
similar  condition  was  also  found  by  Oellacher,  (Z.  W.  Z.  xxiii,  12)  in  the  brook  trout. 
Wenckebach  further  found  that  the  periblast  nuclei  undergo  a  slow  degeneration  (p. 
231)  and  have  no  part  in  the  formation  of  the  embryo.  They  become  enlarged  and 
in  colored  preparations  show  an  irregular,  large-meshed  structure  which  is  evidently 
due  to  the  formation  of  vacuoles  in  the  nucleus.  They  no  longer  divide.  The  ultimate 
fate  of  the  x)eribla8t  nuclei  is  degeneration  and  absorption.  He  found  the  residue 
after  yolk  absorption  rich  in  protoplasm  in  which  the  nuclei  were  heaped.  They 
become  irregular  in  outline,  structureless,  and  finally  merge  into  one  mass  before 
final  absorption.    He  is  not  certain  as  to  their  function. 

Hoffmann  (1888)  states  that  the  third  segmentation  in  the  salmon  is  horizontal  and 
separates  the  lower  four  periblast  cells  from  the  upper.  At  this  stage  the  lower  cells 
have  distinct  lateral  boundaries.  As  soon,  however,  as  the  first  merocytes  (cells 
derived  from  the  periblast)  are  formed  the  margins  of  the  periblast  cells  are  lost. 
Through  equatorial  cleavage  new  merocytes  are  continually  produced  by  the  free 
nuclei,  while  through  meridional  cleavage  the  number  of  free  nuclei  which  remain  in 
the  plasma  of  the  yolk  is  increased  and  they  soon  extend  over  the  yolk  beyond  the 
margin  of  the  blastoderm.  As  soon  as  a  large  number  of  merocytes  appear  the  peri- 
blast nuclei  are  transformed  into  bodies  which  may  be  larger  than  the  overlying  cells. 

Mcintosh  and  Prince  (1890)  also  give  a  long  discussion  of  the  various  theories  of 
the  origin  and  meaning  of  the  periblast,  without,  however,  touching  the  vital  points. 
Wilson  (1891)  finds  that  the  periblast  nuclei  become  greatly  vacuolated  and  that 
their  outlines  become  irregular.  The  physiological  use  of  the  periblast  he  does  not 
know.    He  supposes  that  the  periblast  is  finally  absorbed  by  the  liver. 

The  i>eriblast  seems  to  me  to  have  been  studied  and  discussed  a  great  deal  more 
than  its  importance  warrants  and  I  shall  confine  myself  to  describing  the  actual  con- 
ditions found  in  Oyniatogaster.  I  may  only  say  that  Agassiz  and  Whitman's  conclusions 
as  to  the  origin  of  this  layer  are  borne  out  by  this  fish,  and  the  accounts,  when 
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these  are  based  on  actual  observations  differing  from  theirs,  are  probably  all  dne  to 
a  modification  of  the  process  in  different  fish.  The  present  fiinction  of  the  periblast 
nuclei  is  the  appropriation  of  the  yolk  for  the  blastoderm — a  view  well  borne  out  by 
the  reduction  of  these  nuclei  with  the  reduction  of  the  yolk  to  a  mere  vestige  in 
Oymatogaster. 

At  the  closing  of  the  blastopore  the  periblast  consists  of  about  12  (10  to  18)  large 
irregular  nuclei  embedded  in  the  cortical  layer  of  the  yolk.  There  is  no  layer  of  proto- 
plasm connected  with  these  nuclei.  They  are  usually  grouped  in  pairs  and  sometimes 
are  almost  entirely  confined  to  that  portion  of  the  yolk  which  originally  was  not' cov- 
ered by  the  blastoderm.  Its  origin  is  similar  to  that  in  Ctenoldbrus  as  described  by 
Agassiz  and  Whitman.  It  becomes,  however,  an  independent  layer  much  earlier  than 
in  Ctenolabrus  where  the  nuclei  do  not  become  independent  till  close  of  segmentation. 
Not  nearly  all  the  marginal  cells  of  the  blastoderm  take  part  in  its  formation.  <<  At  the 
end  of  the  seventh  segmentation  (fig.  44)  some  of  the  marginal  cells  have  the  lower 
margin  ill-defined  and  continuous  with  the  yolk.  This  is  never  the  case  in  more  cen- 
tral cells.  The  nucleus  is  also  slightly  more  refiringent  than  in  the  neighboring  cells. 
At  the  end  of  the  eighth  segmentation  (fig.  45)  there  is  still  a  distinct  dorsal  wall  to 
the  periblast  cell,  but  its  nucleus  is  now  much  larger  than  that  of  the  surrounding 
cells.''  In  shape  it  does  not  differ  greatly  from  the  surrounding  cells.  It  is  thus  seen 
that  before  the  nuclei  are  well  separated  from  the  blastoderm  they  begin  the  change  to 
the  characteristic  of  later  stages  of  other  toleosts.  <^  At  the  end  of  the  ninth  segmenta- 
tion (figs.  46  to  51)  the  periblast  is  an  independent  structure  consisting  of  a  few  large, 
refringent  nuclei  embedded  in  protoplasm  which  is  restricted  to  the  immediate  neigh- 
borhood of  the  marginal  cells  of  the  blastoderm."  Exteriorly  these  cells  are  partly 
covered  by  the  epidermal  cells,  dorsally  they  are  covered  by  the  cells  just  within  the 
epidermal  cell.  The  Plasmodium  of  the  periblast  does  not  extend  beneath  the  central 
cells  of  the  blastoderm  and  the  nuclei  do  not  reach  this  region  till  much  later,  if  atiall. 
There  is  never  a  continuous  layer  of  protoplasm  at  the  base  of  the  blastoderm.  In 
fig.  5],  of  an  egg  sectioned  horizontally,  there  are  10  periblast  nuclei,  one  of  them 
dividing  and  all  of  them  Ijing  just  below  the  marginal  cells  of  the  blastoderm.  This 
egg  is  near  the  end  of  the  ninth  segmentation,  containing  about  450  nuclei.  Up  to  this 
stage  the  nuclei  retain  their  spherical  outline,  but  from  this  on  they  increase  in  volume 
and  lose  their  regular  contours  and  the  surrounding  protoplasm  is  greatly  reduced  or 
disappears  entirely  (figs.  38,  40,  41,  etc.). 

The  fact  that  the  nuclei  are  very  frequently  in  pairs  would  indicate  that  they 
undergo  division,  and  indeed  some  sections  show  this  to  be  the  case.  It  is,  however, 
doubtful  if  more  than  two  generations  of  nuclei  are  produced  in  this  manner. 

At  the  end  of  cleavage  (fig.  29)  there  are  several  series  of  flat  cells  covering  the 
greater  part  of  the  yolk.  Beneath  them  the  periblast  nuclei  lie.  In  Ctenolabrus^  at 
the  end  of  cleavage,  the  periblast  forms  a  wreath  of  flattened  cells. 

The  exact  number  of  nuclei  arising  directly  by  a  change  of  the  cells  containing 
them  I  was  unable  to  determine,  but  their  ultimate  number  rarely,  if  ever,  reaches  20. 
Reduced  to  such  simple  conditions  and  differing  as  the  nuclei  do  tsom  the  nuclei  of 
the  blastoderm  even  before  they  are  entirely  free,  I  can  state  with  the  greatest  confi- 
dence that  these  nuclei  have  no  share  whatever  in  forming  the  embryo  or  in  giving 
rise  to  even  a  single  cell  of  the  embryo.  The  number  of  i>eribla8t  nuclei  probably 
remains  the  same  from  the  closing  of  the  blastoi>ore  to  the  final  disappearance  of  the 
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yolk.  In  lanrie  7  mm.  kmg  all  there  remains  of  the  yolk  and  periblast  is  a  smaU  nodule 
f$carcely  larger  than  the  combined  bnlk  of  the  periblast  nuclei  which  are  now  aU  hud- 
dled together  (fig8. 53  to  54). 

There  is  no  evidence  that  these  cells  had  any  share  in  forming  the  blood  corpus- 
cles. The  yolk  at  this  late  stage  is  almost  entirely  surrounded  by  the  liver  (fig.  54), 
but  1  think  it  is  erroneous  to  supi)ORe,  as  Wilson  has  done,  that  the  liver  fin^y 
absorbH  the  yolk.  It  is  still  in  contact  with  the  sinus  venosus  and  the  final  absorp- 
tion is  accomplished  by  the  blood  as  truly  as  the  earlier  stages  of  its  absorption 
before  the  liver  is  formed.  In  this  late  stage  the  yolk  no  longer  shows  the  yolk  cells, 
which  are  stiU  evident  in  larvse  5  mm.  long. 

Yolk  nucleus. — ^The  appearance  of  this  structure  at  the  time  of  maturity  was  de- 
scribed under  the  head  of  ^^  the  mature  egg."  In  sections  of  stages  with  60  and  72 
nuclei  the  yolk  nucleus  consists  of  a  central  denser  (more  deeply  stained)  portion 
which  10  surrounded  by  a  thinner  substance.  In  other  sections  of  about  the  same 
stage  the  mass  is  not  so  divided.  In  some  there  are  spherical  (yolk)  bodies  scattered 
through  it. 

The  api>earance  in  many  of  the  stages  resembles  that  of  the  germinal  vesicle  of 
the  green  eggs.  In  vertical  sections  the  margin  is  seen  to  correspond  to  the  sur- 
rounding yolk  spheres.  Gross-sections  of  the  deeper  portions  show  the  same.  In  a 
somewhat  older  stage  (fig.  32)  the  outer  part  of  the  mass  is  continued  as  a  thin  layer 
over  the  yolk. 

A  peculiar  condition  is  represented  by  figure  41,  in  which  there  is  a  large 
mass  corresponding  to  the  original  mass,  in  which  there  are  scattered  larger  yolk 
granules.  Surrounding  this  on  the  yolk  side  is  a  deep  layer  of  lighter-stained  proto- 
plasm. 

About  the  time  of  the  closing  of  the  blastopore  the  yolk  nucleus  disappears.  In 
several  eggs  in  which  the  blastopore  is  not  yet  closed  no  trace  of  it  can  be  found,  while 
in  one  egg  stained  with  fnchsine  a  number  of  granules  are  collected  in  the  region 
where  this  mass  of  protoplasm  was  situated.  These  granules  are  similar  to  others 
arranged  about  the  periphery  of  the  yolk,  and  it  is  doubtful  whether  they  represent  a 
portion  of  this  mass. 

The  absorption  of  this  protoplasm  must  be  very  rapid,  for  in  but  slightly  younger 
stages  the  whole  mass  is  still  present. 

Since  the  above  was  written,  about  three  years  ago,  this  body,  so  prominent  during 
the  early  stages  of  development  of  the  egg,  has  been  identified  by  one  of  my  students, 
Mr.  J.  W.  Hubbard,  with  the  yolk  nucleus,  which  is  a  conspicuous  body  in  the  ovarian 
eggH  from  the  time  they  measure  20  ^  to  maturity.  The  yolk  nucleus  originates  as  an 
extrusion  from  the  germinal  vesicle  and  reaches  the  entodermic  pole  at  the  time  of 
maturity,  when  the  yolk  becomes  collected  about  it. 

It  was  found  that  during  the  extrusion  of  the  yolk  nucleus  the  germinal  vesicle 
is  reduced  in  size  and  amount  equal  to  that  of  the  newly  formed  yolk  nucleus.  The 
extrusion  of  nuclear  matter  which  takes  place  here  lends  weight  to  the  supxK)sition  of 
l)e  Vries  and  Weinman u  that  definite  particles  may  be  extruded  from  the  nucleus 
into  the  morphoplasm  and  control  it.  The  functions  the  yolk  nucleus  possessed  before 
extrusion  are  retained  some  time  after  extrusion  in  large- yojked  eggs,  and  according 
to  the  recent  theories  its  functions  need  not  be  lost  at  once,  even  in  those  in  which  its 
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coustitaent  biophors  are  scattered*  at  the  time  or  soon  after  its  extrusion  from  the 
germinal  vesicle. 

Significance  of  ike  yoJk  nucleus, — ^A  yolk  naclens,  metanudeos,  Nebenkem,  of  one 
description  or  another,  has  been  observed  in  the  eggs  of  all  groups  of  metazoa 
exclusive  of  those  of  the  Porifera  and  of  the  Echinoderms.  While  it  has  been 
observed  in  such  a  variety  of  animals,  the  explanations  it  has  received  have  not  been 
commensurate  with  its  distribution.  It  is  true  that  a  yolk  nucleus  has  not  been 
observed  in  species  whose  near  relatives  have  this  structure  well  distinguishable.  It 
very  frequently  disappears  soon  after  its  formation,  and  we  need  only  go  a  step  farther 
to  a  condition  when  it  is  distributed  through  the  cytoplasm  during  its  formation,  and 
from  this  condition  there  is  but  a  step  to  the  separate  extrusion  of  its  constituent 
parts.    This  may  explain  its  absence  in  species  whose  near  relatives  have  it. 

While  in  many  eggs  it  appears  early,  in  others  {Forskalia)  it  is  not  formed  till  the 
time  of  maturation.  In  all  cases  in  which  its  formation  has  been  traced  it  originates 
from  the  nucleus  as  something  cast  out  without  the  usual  formalities  of  cell  division. 
Its  function  has  been  supposed  to  be  that  of  yolk  formation,  but  it  is  found  in  some 
eggs  in  which  yolk  is  never  formed  or,  after  all  the  ftinctions  of  the  e^g^  as  a  cell,  aside 
from  its  hereditary  functions,  have  disappeared.  <  It  has  been  supposed  to  give  rise  to 
the  follicle,  but  it  sometimes  does  not  appear  till  the  follicle  has  begun  to  degenerate. 
It  has  been  supposed  to  represent  the  male  element  in  the  egg,  and  in  the  case  of 
parthenogenetic  ova  to  replace  the  spermatozoon,  and  thus  has  been  attributed  with 
the  function  later  assigned  to  the  second  polar  globule.  This  last  explanation  may 
have  a  grain  of  truth  in  it,  but  it  is  far  from  being  satisfactory. 

Moreover^  while  attempts  have  been  made  to  homologize  every  other  structure  or 
action  of  the  ^gg  with  a  structure  or  action  in  the  spermatozoon,  I  am  not  aware  that 
this  body  has  received  the  same  distinction.  And  yet  there  arises  in  the  spermatozoon 
a  body  called  by  the  same  name  (Nebenkern)  in  very  much  the  same  manner. 


*  While  the  theory  of  the  gennplasm  is  admirably  delineated,  some  objections  to  the  ideas  of  a 
biophor  as  described  by  Weismann  (The  Oermplasm,  Am.  Ed.  1893)  may  be  added  here.  These  objec- 
tions may  be  answered  by  the  statement  that  Weismann  is  not  endeaToring  an  explanation  of  life. 
But  it  is  fair  to  insint  that  the  definition  of  the  theoretical  nnits  should  not  exclude  the  possibility 
of  life. 

The  biophor  is  said  to  be  the  smallest  unit  which  exhibits  the  primary  vital  forces,  viz,  assimUa- 
tion  and  metabolism,  growth  and  reproduction  by  fission.  The  difference  between  biophors  of 
various  kinds  "  depends  on  either  the  absolute  relative  number  of  molecules,  their  chemical  constitu- 
tion (isomerism  included),  or  their  grouping.''  Both  suppositions  can  not  hold.  For  instance,  a  par- 
ticular biophor  may  be  composed  of  7  (or  any  other  number)  of  molecules,  3  of  one  sort,  3  of  another, 
and  1  of  a  third  sort.  It  would  be  impossible  for  such  a  biophor  to  give  rise  by  division  to  another 
biophor  containing  the  same  number  of  molecules  of  the  same  sort  arranged  in  the  same  manner. 

We  must  imagine  that  this  biophor  during  growth  appropriates  molecules  like  those  composing 
it  until  double  the  original  nimiber  are  present  of  each  particular  sort  of  molecules.  A  division  into  two 
similar  halves  would  thus  be  made  possible,  but  the  character  of  the  biophor,  according  to  the  sen- 
tence quoted  above,  would  have  been  changed  with  each  molecule  added.  Or,  we  must  imagine  that 
all  the  molecules  necessary  for  the  formation  of  a  new  biophor  are  appropriated  simultaneously,  in 
which  case  the  biophor  would  suddenly  enlarge  to  double  its  normal  size.  This  sudden  growth  might 
indeed  be  the  agent  causing  fission.  This  last  alternative  verges  dangerously  near  forbidden  ground — 
I.  f.,  the  formation  of  new  biophors  outside  of  the  original  biophor  through  the  simple  presence  of 
the  latter,  after  the  manner  Niigeli  supposed  new  micellsB  to  arise. 
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through  the  caudal  mass  (fig.  74)  that  the  mesoderm  can  not  be  distinguished  over 
the  whole  yolk. 

The  ectoderm  forms  a  layer  two  to  three  cells  deep  over  the  whole  egg.  The  outer 
layer  of  cells  is  in  places  well  separated  from  the  inner  layers,  the  nuclei  are  slightly 
larger  than  those  of  the  inner  layers,  and  the  cytoplasm  stains  lighter.  The  neural 
thickening  consists  of  a  solid  ridge  of  cells  extending  down  from  the  ectoderm  to  the 
notochord.  From  the  sections  it  would  appear  that  there  is  little  difference  between 
different  points  along  this  region.  The  ridge  appears  deeper  just  in  front  of  the  noto- 
chord than  elsewhere,  and  here  the  lower  layer  of  cells  has  a  colunmar  arrangement 

The  diameters  of  these  embryos  are  respectively  0*27  mm.  and  0*3  mm.  The 
embryo  has  grown  till  it  fills  the  shell  and  with  but  a  slight  further  increase  it  hatches, 
the  membrane  bursting  with  the  further  expansion  of  the  embryo.  In  other  teleosts 
the  hatching  process  is  largely  due  to  the  muscular  efforts  of  the  embryo,  while  in 
this  case  the  muscle  cells  can  scarcely,  if  at  all,  be  distinguished  from  other  cells  at  the 
time  of  hatching.    The  yolk  measures  158  /i  to  200  ^. 

I  have  not  been  able  to  secure  stages  between  this  and  the  embryo  with  six  ( f )  or 
more  protovertebrsB,  which  is  hatched. 

Oeneral  development  of  the  larvce. — At  the  time  of  hatching,  the  tail  has  not  begun 
to  bud  out.  The  larva  encircles  the  entire  yolk  and  is  so  transparent  that  it  can  only 
be  found  with  a  lens.  Groups  of  spermatozoa  are  found  attached  to  its  surface.  'So 
lumen  has  appeared  in  the  intestine  and  muscles  have  not  begun  to  be  differentiated, 
so  that  the  larva  is  entirely  incapable  of  motion. 

Shortly  after  hatching,  the  head  and  tail,  exteriorly  almost  identical,  sometimes 
overlap,  the  body  being  bent  over  the  yolk  (fig.  83).  However,  the  larva  rapidly 
straightens  itself  if  this  overlapping  is  normal  at  all.  The  lumen  of  the  intestine 
appears  when  10  protovertebrsB  have  been  formed  (fig.  77)  and  Kupffer's  vesicle  has 
become  enormously  enlarged.  The  muscle  cells  have  now  become  somewhat  elongate, 
though  motion  is  probably  not  yet  possible.  The  tail  is  not  yet  free  and  the  larvsd 
measure  about  0*6  mm.  By  the  time  the  larva  has  reached  a  length  of  0*8  mm.  the  tail 
forms  a  thick  blunt  projection  beyond  the  yolk  and  the  intestine  has  a  continuous  lumen 
from  near  the  anterior  end  of  the  notochord  back  to  the  future  anus  (figs.  78  and  84). 
The  heart  is  represented  by  a  large  mass  of  cells  below  the  head  and  about  12  proto- 
vertebrsB  have  been  formed.  A  swelling  is  evident  in  the  gill  region  and  shortly  after- 
wards (by  the  time  the  larva  is  0*9  mm.  long)  the  first  gill-slit  is  opened.  The  eye  and 
auditory  organs  now  become  more  prominent,  but  no  otoliths  are  formed  as  yet.  About 
14  protovertebrsB  are  present  in  larvae  0*9  mm.  long.  Spermatozoa  are  now  foundin  the 
intestine,  which  they  reach  through  the  first  gill-slit. 

If  larvse  are  examined  from  this  stage  till  the  mouth  is  formed  a  stream  of  the 
ovarian  fluid  is  usually  seen  entering  the  gill-slit  and  escaping  through  the  anus. 
This  stream  is  kept  in'motion  by  very  active  cilia  in  the  gullet. 

When  the  larva  has  reached  1  mm.  in  length,  the  tail  is  formed  to  a  considerable 
extent  and  terminates  in  a  blunt  lobe.  The  hypertrophy  of  the  hind  gut  has  begun  and 
reaches  some  distance  beyond  the  yolk-sack.  One  of  the  most  peculiar  structures  of 
the  larva,  the  enormous  yolk-sack,  has  now  become  well  developed.  The  yolk  is 
quite  minute  and  lies  at  the  posterior  end  of  this  cavity,  and  all  the  remaining  yolk- 
sack  is  utilized  as  a  pericardium  (figs.  88  and  90.)    The  heart  is  now  a  simple^  slender 
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ThoHe  cells  which  under  certain  conditions  have  the  power  to  reconstract  the  whole 
organism  are  the  sex  cells.  Bat  it  was  seen  that  in  the  iufiisorian  the  macronncleus 
has  its  function  suspended  soon  after  preparations  are  made  for  conjugation  and 
that  it  entirely  disappears  after  conjugation.  The  macronuclear  functions  of  the  sex 
cells  ought  therefore  also  to  become  suspended  if  the  comparison  between  the  two 
organisms  is  to  be  complete.  This  suspension  must  take  place  the  moment  of  the  ulti- 
iiiMlB  ^vision  of  the  germinal  epithelial  cell  or  soon  after,  and  the  egg  has  become 
irrevocably  an  egg  or  the  spermatozoon  irrevocably  a  spermatozoon.  A  partial  sus- 
pension of  these  foiNftWM  is  evidenced  by  the  absence  of  further  divisions  except 
during  the  formation  of  the  ykAwt  eidbnlnni  which  in  the  infusorian  are  seen  to  be 
formed  from  the  micronucleus.  The  formation  of  1^  piiBr  mJto  imuf  fcwrtuift  be 
looked  upon  as  products  of  the  micronuclear  elements  of  the  germinal  vesicle  and  do 
not  vitiate  the  supposed  suspension  of  macronuclear  divisions.  The  macronuclear 
element  of  the  germinal  vesicle  is  eliminated  as  the  yolk  nucleus  in  eggs,  and  as  the 
Nebenkern  in  spermatozoa.  In  eggs  without  yolk  (For8kalia)y  and  whose  ovarian  his- 
tory is  consequently  short,  it  is  eliminated  just  before  maturation,  as  the  metanucleus. 
In  eggs  developing  a  large  amount  of  yolk  and  whose  ovarian  history  is  prolonged  it 
arises  at  a  time  corresi)onding  to  the  maturation  of  uon-yolked  species,  t.  «.,  at  the 
beginning  of  yolk  formation  as  the  yolk  nucleus.  In  those  in  which  it  appears  com- 
paratively late  {Forskalia^  Cymaiogofter)  it  may  remain  during  some  of  the  early 
stages  of  development.  In  those  species  in  which  it  appears  early  it  is  lost  in  the 
yolk  long  before  maturation.  I  have  explained  why  it  may  be  present  in  one  species 
and  absent  in  another  closely  related  one.  Its  suspension  of  activity  need  not  be  sudden, 
and  it  is  not  unlikely  that  it  retains  some  of  its  functions  in  some  eggs  even  after  it  is 
expelled  fiom  the  germinal  vesicle,  and  it  may  then  be  active  and  entirely  used  up  in  the 
building  up  of  the  yolk,  as  has  been  suggested  by  a  number  of  observers.  That  its 
functions  are  in  some  way  connected  with  the  yolk  is  certain  from  the  close  associa- 
tion between  yolk  and  yolk  nucleus,  which  has  given  it  its  name  in  eggs.* 

The  direct  nuclear  division  frequently  seen  in  degenerate  tissues  extends  the 
possibility  of  comparison  between  protozoa  and  metazoa.  Such  cells  may  be  compared 
with  infusoria  which  have  passed  the  period  of  maturity  and  in  which  the  micronuclear 
element,  which  is  always  accompanied  by  indirect  division,  has  been  lost. 

The  reason  for  the  complicated  process  of  cell  division  seen  in  karyokinesis  is 
evident  in  all  cases  where  an  exact  distribution  of  the  halved  chromosomes  is  essen- 
tial. In  cases  like  the  macronncleus  in  protozoa  and  the  degenerate  ccIIk  of  metazoa 
where  an  exact  division  can  be  of  no  advantage,  direct  division  takes  place.  I  do 
not  mean  by  this  to  insist  that  there  is  a  further  comparison  than  the  above  between 
the  direct  division  of  the  macronncleus  and  that  of  degenerate  cells  of  metazoa.  The 
former  is  primitive. 

*  The  above  aocoant  of  the  yolk  nuoleus  waa  written  before  the  appearance  of  Weismann's  ''The 
Germplasm.''  In  the  phraseology  nsed  in  this  theory  I  hold  that  each  ceU  (except  the  degenerate 
ones  in  which  direct  nuclear  division  takes  place)  contains  germplasm  aside  from  ids  from  which  all 
the  determinates  bat  those  controlling  the  cell  have  been  removed  in  carrying  the  ceU  to  its  final  des- 
tination. All  cells,  the  reproductive  cells  included,  are  controUed  by  determinants  which  are  not 
directly  derived  from  the  ids  of  germplasm  contained  in  the  nucleus  but  iVom  ids  which  have  been 
simplified  daring  ontogeny.    These  simpUfied  ids  are  removed  as  the  yolk  nucleus. 
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cells  have  become  very  difterent  from  the  hyx)oblast  beneath  and  have  become  re- 
arranged. In  the  caudal  swelling  the  two  stractares  are  not  separated  by  any  distinct 
line,  and  the  difference  between  the  cells  of  the  future  chorda  and  the  gut  are  not  so 
well  dififerentiated.  In  the  head  the  hypoblast  underlying  the  chorda  is  quite  thin; 
caudad  it  becomes  gradually  thicker  and  finally  columnar  in  arrangement.  This 
columnar  region  stains  darker  than  the  surrounding  cells.  In  the  posterior  part  of 
this  region  the  columnar  hypoblast  is  raised  &om  the  yolk  to  form  a  distinct  arch,  or 
rather,  as  is  seen  in  transverse  section,  a  transverse  fold  raised  from  the  yolk  (fig.  73). 

The  outer  edges  of  this  fold  are  raised  a  little  higher  than  the  median  i)ortion, 
and  it  extends  and  gradually  disappears  backward.  The  floor  of  this  arch  is  very 
largely  formed  by  the  yolk,  its  posterior  extension  entirely  so.  Below  the  arch  there 
are  a  few  cells  which  are  very  probably  derived  from  its  own  roof,  from  which  several 
cells  project  (figs.  68-73).  This  space  is  the  first  observed  condition  of  Kupfifer's 
vesicle.  Gross-sections  show  that  at  this  time  the  hypoblast  extends  over  the  greater 
part  of  the  yolk,  if  not  entirely  over  it  (figs.  71-74;  hyi>obla8t  cells  have  pucleoli 
indicated).  Near  the  middle  it  is  several  (5)  cells  deep  over  nearly  half  the  curcum- 
ference  of  the  yolk.  It  is  columnar  only  below  and  a  short  distance  on  either  side  of 
the  chorda;  latterly  it  becomes  thicker,  but  thins  out  again  to  a  thickness  of  one  cell 
(fig.  72).  The  section  extending  through  Kupffer's  vesicle  shows  that  at  its  outer 
margins  it  extends  as  short  pockets  toward  the  ectoderm.  In  this  fact  it  resembles 
very  closely  the  conditions  found  later  in  the  region  of  the  forming  gills,  which  arise 
as  similar  outward  extensions  from  the  alimentary  tract. 

In  an  embryo  just  freed  from  the  zona  radiata,  and  which  still  greatly  resembles 
the  stage  just  described,  nine  protovertebrsB  are  formed,  and  the  development  of  the 
intestine  has  made  great  progress.  The  anterior  part  of  the  chorda  is  well  formed, 
and  the  hyx>oblast  below  it  is  but  one  cell  deep.  Caudad  the  thickness  of  the  hypo- 
blast increases  till  it  is  about  five  cells  deep  (fig.  75).  In  the  anterior  part,  where  the 
hypoblast  is  but  one  cell  deep,  evaginations  extend  upward  and  outward  toward  a 
point  below  the  fundaments  of  the  ear.  These  folds  are  of  considerable  cephalo- 
caudad  extension,  reaching  in  one  embryo  tjhrough  nineteen  cross-sections  (figs.  109, 
115).  These  outpushings  are  for  the  most  part  solid  at  this  stage.  The  peripheral 
cells  of  this  structure  (the  gills)  are  columnar.  The  outer  layer  of  cells  extends  some 
distance  over  the  yolk.  Immediately  behind  the  gill  region  the  method  of  the  forma- 
tion of  the  floor  of  the  intestine  becomes  evident  (fig.  110).  The  upper  cells  of  the 
hypoblast  have  a  dbrsoventral  columnar  arrangement.  The  lower  cells,  on  the  other 
hand,  have  the  longer  axes  of  their  nuclei  in  a  horizontal  position,  the  edges  of  the 
hypoblast  having  become  turned  in.  No  space  is  at  first  evident  between  this 
lower  and  the  upper  layers,  the  infolding  resulting  in  a  solid  bilateral  mass  of  cells. 
The  lateral  extent  of  the  hypoblast  is  no  longer  as  great  as  it  was  in  the  preceding 
stage  (figs.  110-112).  Farther  back,  where  the  ingrowth  to  form  the  potential  floor 
of  the  intestine  does  not  take  place  until  some  time  later,  and  where  the  intestine,  as 
will  be  seen  later,  is  very  wide  fh)m  the  beginning,  the  h3npoblast  still  extends  over  a 
considerable  portion  of  the  yolk  (figs.  112, 113).  The  same  process  of  forming  the 
intestine  takes  place  in  this  region  later,  t.  e.,  the  hypoblast  becomes  columnar  and 
cells  grow  from  the  margin  inward  to  form  a  layer  between  the  yolk  and  the  main 
mass  of  hjrpoblast  cells  without  at  once  forming  a  lumen. 
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Balbiani  has  suggested  that  the  yolk  nucleus  supiflles  the  place  of  the  sperma- 
tozoa in  the  case  of  the  parthenogeiietic  eggs.  I  do  uot  know  whether  it  has  been 
found  in  parthenogenetic  eggs  or  not,  but  will  venture  a  suggestion.*  If,  as  I  sup- 
pose, this  yolk-nuclear  element  corresponds  to  the  macrouucleus  of  protozoa,  we  may 
imagine  a  condition  in  some  eggs  in  which  the  macronuclear  elements  or  ontogenetic 
elements,  and  the  micronuclear  element  or  the  phylogenetic  elements  are  evenly  bal- 
anced. In  such  eggs  the  macronuclear  element  (the  ontogenetic  element)  could  provide 
for  continued  growth  and  division  which  in  eggs  in  which  the  micronuclear  element 
predominates  is  only  provided  by  the  union  with  the  male.  The  micronuclear  element, 
on  the  other  hand,  could  provide  for  the  building  up  of  the  ancestral  form.  This 
explanation  seems  sufficient  to  account  for  parthenogenetic  eggs.  It  is  desirable  now 
to  reexamine  parthenogenetic  eggs  with  this  hypothesis  in  mind. 

Thenoticesof  this  body  in  literature  have  been  mostly  at  haphazard.  This  or 
that  author  says:  ^'I  have  seen  it,"  and  another  has  given  its  origin  in  one  eggj  while 
another  has  endeavored  to  explain  its  function  in  still  another.  While  the  literature 
bearing  on  this  subject  is  largely  incidental,  enough  has  been  said  to  show  its  presence 
in  such  a  variety  of  animals  that  only  a  deep  rooted  explanation  is  sufficient. 

That  the  yolk  nucleus  is  the  lineal  descendant  of  the  macrouucleus  may  be 
doubted.  Both  are  probably  similar  results  due  to  similar  causes.  It  is  certain  that 
the  germinal  epithelial  cells  contain  both  the  functions  of  the  micro  and  the  macro 
nucleus.  How  have  the  nuclear  substances  presiding  over  these  different  functions 
become  united  in  a  single  nucleus  in  metazoaf  The  answer  seems  evident.  Both 
micro  and  macro  nuclei  are  derived  ft^m  a  single  nucleus.  In  protozoa  they  are  the 
product  of  the  second  segmentation  of  the  conjugation  nucleus.  We  have  here  a  single 
segmentation  between  copulation  and  macrouucleus,  whereas  in  metazoa  a  large 
number  of  segmentations  intervene,  and  in  this  lies  the  chief  difference.  (Two  more 
segmentations  intervene  in  the  case  of  spermatozoa  than  in  the  case  of  ova.)  Macro 
and  micro  nuclear  substances  are  both  found  in  the  germinal  epithelial  cells  because 
the  substances  have  not  yet  been  separated. 

Which  of  the  two  second  generation  nuclei  becomes  the  micro,  which  the  macro 
nucleus  is  determined  by  their  position  anterior  or  posterior  in  the  new  infusorian. 


Bambekp  in  Seorpcma  Borofa  L.   There  are  other  minor  points  of  diffefence  that  wiU  appear  on  reading 
the  two  aocoants. 

I  have  given  this  ftill  statement  of  Heonegny's  theory  to  avoid  any  possible  claim  of  ii^nstice  on 
my  part  to  the  propoander  of  a  theory,  which  in  so  many  points  agrees  with  mine.  Space  and  time 
do  not  permit  me  to  consider  Bambeke's  paper  and  one  by  Dr.  O.  Jordan,  1S93.  It  seems,  however,  that 
Jordan  has  entirely  nnderentimated  the  significance  of  the  yolk  nucleus.  It  may  be  true  that 
structures  in  certain  eggs  have  been  described  as  yolk  nuclei,  which  were  not  homologous  with  the 
yolk  nucleus  of  Cymatogasier  and  of  other  fishes,  or  of  Batrachians.  But  this  does  not  warrant  the 
sweeping  statement  that  ^^the  various  structures  usually  grouped  together  under  the  name  Dotter- 
kem  have  nothing  but  the  name  in  common."  This  seems  but  trifling  with  facts.  I  have  explained 
why  the  yolk  nucleus  may  not  become  visible  in  one  species  and  be  present  in  another  closely  allied 
species.  The  absence  is  apparent  rather  than  real.  But  supposing  its  absence  should  be  real  in 
some  cases,  that  would  nut  in  the  slightest  vitiate  the  importance  of  a  structure  whose  wide  distribu- 
tion in  metazoa  is  admitted.  Certain  fishes  do  not  have  ventral  fins,  and  some  mammals  do  not 
possess  posterior  limbs,  but  these  facts  do  not  destroy  the  homology  of  ventral  fins  of  fishes  which  do 
possess  them  with  the  posterior  limbs  of  mammals  which  have  these  structures.  The  three  papers 
mentioned  in  this  note  give  a  very  complete  history  of  the  literature  bearing  on  the  yolk  nucleus. 

*  Balbiani's  yolk  nucleus  is  not  homologous  with  the  struct:ire  here  considered,  and  his  view  is, 
therefore,  not  identical  with  the  one  hero  given. 
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Their  structure  must  therefof^  be  the  same  at  the  time  of  segmentation.  We  have 
here  a  differentiatioA  due  to  external  conditions  similar  to  those  found  in  the  differ- 
entiation of  sex  from  like  cells  by  external  conditions.  While  in  infusoria  this  dif- 
ferentiation into  macro  and  micro  nuclear  elements  takes  place  after  the  division  of  a 
whole  into  two  equal  halves,  the  differentiation  takes  place  before  division  in  metazoa. 

Comparison  between  the  processes  of  conjugation  in  dliate  infusoria  {modified  from 
Weismann  after  Maupas)  and  of  maturation  and  segmentation  in  Cymatoga^ter  a^gre- 
gatus. — The  modifications  of  the  male  cells  are  pnrely  theoretical,  and  modified  from 
the  conditions  often  observed  in  a  number  of  invertebrates.  Nothing  is  yet  known  of 
spermogenesis  of  Cymatoga^ter,  The  black  circles  represent  micro  or  germ  nuclei,  the 
blank  circles  the  polar  nuclei,  the  shaded  parts  the  macronuclear  elements.  Note  well 
that  between  stages  h  and  A  of  protozoa  there  intervenes  a  large  number  of  genera- 
tions of  nuclei-individuals,  and  that  a  similar  number  of  generations  of  nuclei,  all  of 
which  collectively  represent  an  individual,  intervene  between  i  and  a=A  in  metazoa. 
In  series  i  the  macronuclear  elements  disappear  in  stage  a,  while  in  series  iii  they 
do  not  disappear  till  much  later  than  stage  i.  Usually  in  metazoa  they  disappear  in 
stage  A  2,  i.  e.,  before  the  nucleus  from  which  they  have  been  derived  loses  its  entity. 
While  in  series  i  the  macronuclear  elements  are  segregated  in  stage  f  or  at  the  begin- 
ning of  the  series  of  daughter  nuclei,  in  series  iii  this  process  does  not  take  place  till 
stage  A  2  is  reached  or  the  end  of  the  series  of  daughter  nuclei  or  concomitantly  with 
the  production  of  a  new  mother  nucleus;  in  all  the  intervening  stages  between  i  and 
A  2  macro  and  micro  nuclear  elements  are  united  in  the  same  nucleus. 

Formation  of  the  mesoderm, — Dr.  Minot  has  said  (Am.  Nat.,  1890, 877) :  "Scarcely 
an  embryologist  can  be  found  who  has  not  published  opinions  on  this  question  (origin 
of  the  mesoderm)  considerably  at  variance  with  those  of  most  authors."  To  these 
already  numerous  accounts  I  must  add  that  of  Cymatogaster.  Without  question  the 
mesoderm  arises  here  from  the  entoderm,  as  has  been  observed  in  a  number  of  other 
fishes  by  various  authors.  Instead,  however,  of  being  restricted  to  and  arising  from 
a  naripow  space,  it  is  split  off  from  the  entoderm  and  forms  a  layer  over  the  whole 
entoderm,  exclusive  of  the  a^al  line,  or  the  region  occupied  by  the  chorda. 

Hertwig  states,  p.  119 : 

Bei  kinem  Wirbelthiece  entst^hen  die  Keimblatter  duroh  Abspaltnng,  sei  es  vom  anseren,  sei  es  vom 
inneren  Grenzblatt,  da  sie  von  beiden  mit  Ausnahme  eines  sehr  beschrankten  Keimbezirks  iiberaU 
duroh  einen  Spaltraume  soharf  abgegrenzt  werden. 

I  have  nowhere  seen  any  figures  in  Cymatogaster  which  favor  Hertwig's  view  of  the 
origin  of  the  mesoderm,  and  since  it  apparently  appears  simultaneously  over  the  whole 
entoderm  exclusive  of  the  middle  line,  and  is  closely  applied  to  the  entoderm  when 
it  usually  is  widely  separate  from  it,  the  only  explanation  tenable  seems  to  be  that  the 
mesoderm  is  split  off  from  the  entoderm  everywhere  except  at  the  median  line.  In  all 
cases  I  have  been  able  to  examine  the  entoderm  formed  a  layer  beneath  the  chorda,  but 
I  am  not  positive  whether  a  layer  is  always  present  beneath  the  chorda  at  the  time  the 
latter  structure  is  differentiated,  or  whether  the  whole  (neutral  portion  of  the  entoderm 
is  differentiated  into  notoohord,  and  a  new  layer  of  entoderm  is  formed  beneath  this 
by  ingrowth  from  the  sides.    The  former  seems  the  more  probable  view. 

The  development  of  the  chorda  and  of  the  mesoderm  is  still  obscure,  since  I 
obtained  but  one  or  two  marked  stages  between  the  dosing  of  the  blastopore  and 
embryos  with  three  protovertebree.    On  recousidejration  I  am  not  so  certain  as  to  what 
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relation  the  cephalic  end  of  the  embryo  bears  to  the  blastopore  as  I  was  formerly,  bnt 
I  am  inclined  to  think  that  in  my  paper  on  sex  cells  I  mistook  the  primitive  streak  for 
the  head.  I  am  snre  that  in  the  embryo  with  three  protovertebrse  thus  described  I 
mistook  the  head  for  the  tail.  This  misconstrnction  does  not  affect  the  resnlts  as  to 
the  early  segregation  of  the  sex  cells,  bnt  changes  their  place  of  origin.  The  needed 
corrections  to  be  made  in  the  account  of  the  sex  cells  will  be  made  in  the  chapter 
bearing  on  this  subject.  At  the  closing  of  the  blastopore  the  embryo  usually  consists 
of  two  layers — the  ectoderm  and  the  primitive  entoderm.  Each  of  these  is  several 
cells  deep,  and  they  both  extend  over  the  entire  yolk,  merging  into  each  other  at  the 
blastopore.  Just  before  the  closing  of  the  blastopore  the  entoderm  is  but  one  cell 
deep  in  all  places  bnt  the  axial  line.  Immediately  after  the  blastopore  closes  cells 
are  heaped  up,  probably  in  the  region  of  the  closed  blastopore,  certainly  in  the  caudal 
region  of  the  body.  With  this  heaping  up  of  cells  the  lower  and  upper  layers  become 
merged  into  a  solid  mass  (figs.  55  to  69).  Shortly  afterward  the  mesoderm  is  split  off 
from  the  entoderm  over  the  whole  of  the  egg  except  along  this  region  (figs.  58  to  59). 

In  some  eggs  (fig.  43)  the  mesoderm  is  not  definitely  separated  from  the  entoderm 
after  the  closing  of  the  blastopore.  In  others,  on  the  other  hand,  the  mesoderm  is  at 
least  partly  separated  even  before  the  closing  of  the  blastopore.  In  all  the  sections 
the  mesoderm  is  seen  to  be  intimately  associated  with  the  entoderm,  so  there  can  be 
no  doubt  as  to  the  source  from  which  it  is  derived,  although  the  ectoderm  at  this 
time  is  quite  thick.  Two  eggs  cut  in  nearly  the  same  planes  and  representing  the 
earliest  and  latest  stages  found  between  the  closing  of  the  blastopore  and  the  three- 
protovertebrsB  stage  may  be  described  in  some  detail.  The  sections  are  at  right  angles 
to  the  median  plane  of  the  embryo  and  the  first  in  each  of  the  two  embryos  is  tangential 
to  the  primitive  streak  or  thickened  caudal  mass. 

Fig.  55  is  the  sixth  section  of  the  early  stage  and  the  first  that  cuts  the  yolk. 
The  ectoderm  is  here  several  cells  deep,  being  cut  obliquely.  The  outer  layer  of  cells 
is  much  lighter  than  the  deeper  layer — a  fact  due  to  the  absorption  of  the  surrounding 
ovarian  fluid.  The  entoderm  is  also  several  cells  deep,  and  at  this  place  no  distinction 
between  entoderm  and  mesoderm  can  be  made  out.  At  the  axis  the  entoderm  is 
much  thicker  and  so  intimately  joined  to  the  ectoderm  that  but  a  vfity  faint  line  of 
division  is  perceptible.    The  ectoderm  at  this  point  is  reduced  in  thickness. 

Fig.  56  is  the  eighth  section  of  the  series.  The  relation  of  the  parts  to  each  other 
is  very  much  as  in  the  preceding  figure.  The  axial  entoderm  forms,  however,  a  more 
rounded  mass. 

Fig.  57  is  the  tenth  section  of  the  series.  This  section,  being  more  median,  differ- 
entiates the  parts  much  better.  Over  the  ventral  half  the  outer  layer  of  ectodermal 
cells  is  enlarged  and  much  less  densely  stained;  over  the  dorsal  half  no  such  differ- 
entiation is  seen.  Laterally  the  entoderm  is  thinner  than  ventrally  and,  in  places  at 
least,  a  distinct  dividing  line  can  now  be  seen  between  mesoderm  and  entoderm.  The 
axial  primitive  entoderm  is  still  as  important  a  structure  as  in  the  preceding  section. 

Fig.  58,  which  represents  the  twelfth  section,  differs  little  from  the  tenth.  The 
primitive  entoderm  is  still  thinner  laterally  and  the  distinction  between  entoderm  and 
ectoderm  is  still  harder  to  make. 

Fig.  59  represents  the  fifteenth  section.  All  the  sections  following  this  are  dam- 
aged along  the  axial  line.  In  this  section  some  of  the  entoderm  cells  have  evidently 
been  misplaced  at  the  embryonic  axis,  where  it  is  impossible  to  detect  any  line  sepa- 
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Witli  the  farther  growth  of  the  vesicle  the  yolk  is  asoally  inMuged  upou  (fig.  145). 
Whether  this  is  accomplished  by  the  absorption  of  a  part  of  the  yolk,  or  whether  it 
is  simply  crowded  dowu,  I  am  not  able  to  say.  I  am  inclined  to  believe  that  it  is 
pushed  down  by  the  contents  of  the  vesicle;  otherwise  the  rearrangement  of  the  yolk 
particles  would  soon  fill  up  the  gap  made  by  absorption.  However,  in  later  stages  of 
yolk  absorption  (fig.  136)  the  yolk  is  frequently  eaten  into  in  very  much  the  same  way 
without  any  apparent  rearrangement  of  its  parts. 

After  the  vesicle  has  reached  its  largest  size  it  acquires  a  cellular  floor  which 
corresponds  with  the  original  outline  of  the  yolk  (fig.  146).  The  vesicle  is  thus  cut 
in  two,  a  larger  yolk  vesicle  and  an  upper  vesicle  which  forms  the  enlarged  portion  of 
the  liind  end  of  the  intestine.  The  cellular  floor  seems  to  be  formed  by  an  ingrowth 
from  all  sides.  Both  sagittal  and  transverse  sections  show  that  in  earUer  stages 
hypoblast  cells  extend  in  below  the  margin  of  the  vesicle.  These  would  simply  have 
to  extend  still  further  centripetally  to  form  a  floor  for  the  whole  vesicle.  The  depres- 
sion in  the  yolk  is  at  the  same  time  converted  into  a  spherical  vesicle,  which  may  be 
termed  the  yolk  vesicle.  It  is  sometimes  partially  filled  with  a  brightly  staining  sub- 
stance, and  as  it  is  quite  evident  in  entire  specimens  (figs.  84  to  86)  I  supposed  it  to 
be  the  yolk  nucleus  before  I  examined  sections  and  learned  the  fate  of  that  structure. 
In  one  larva  the  yolk  vesicle  was  found  at  the  ventral  side  of  the  yolk  (fig.  85).  The 
yolk  vesicle  remains  longer  than  Kupffer's  vesicle,  and  in  fact  the  intestine  extends 
some  distance  beyond  it  before  it  disappears.  There  seems  to  be  no  regularity  in  its 
di8apx>earance,  and  probably  no  importance  attaches  to  it  after  it  is  separated  from 
the  main  vesicle. 

The  cellular  floor  of  the  vesicle  rapidly  thickens  as  the  tail  begins  to  grow  out, 
while  its  communication  with  the  alimentary  canal  is  maintained  (fig.  147).  The 
dome-shaped  part  is  probably  constricted  off  at  this  time  (12  protovertebne),  and  the 
remainder  of  the  vesicle  is  reduced  to  the  caliber  of  the  rest  of  the  alimentary  tract. 
My  sections  tell  conflicting  stories  about  theexact  processes.  Figure  78  shows  an  irreg- 
ular cavity  at  the  end  of  the  mesenteron,  which  I  consider  the  remains  of  the  main 
vesicle.  This  cavity  is  connected  by  an  area  of  disconnected  cells  with  a  vesicle  lying 
dorsad  of  it.  Figure  148,  on  the  other  htfnd,  in  which  the  tail  is  not  as  long  as  in 
figure  78,  shows  a  dilation  of  the  intestine  dorsad,  at  the  end  of  which  lies  a  triangular 
cavity.  It  would  appear  that  a  part  of  the  body  of  the  original  vesicle  had  been  con- 
stricted off  with  the  dome.  The  same  appears  to  be  true  of  figure  149.  In  both  these 
larvse  the  cells  below  this  cavity  are  disarranged.  The  connection  of  this  dorsal 
cavity,  or  vesicle,  with  the  alimentary  canal  is  now  represented  by  the  disarranged 
cells  only.  The  two  different  structures,  vesicle  and  disarranged  cells,  may,  however, 
be  harmonized.  The  dorsal  vesicle  disappears  by  the  proliferation  of  cells  from  its 
wall  into  its  cavity.  These  cells  would  at  first  be  expected  to  be  arranged  somewhat 
diffe]:ently  from  those  in  the  older  structure.  In  figure  78,  which  represents  the  older 
condition,  the  process  has  gone  far  enough  to  obliterate  all  of  the  body  of  the  vesicle 
which  had  remained  with  the  dome. 

Neurenteric  canal. — Several  of  the  larvae  described  above  leave  no  doubt  as  to 
the  meaning  of  the  dome^shaped  structure  of  Kupffer's  veside.  It  is  part  of  the 
neurenteric  canal.  In  all  late  stages,  as  in  figure  148,  there  are  fewer  cells  above  the 
neurenteric  canal  than  in  neighboring  regions,  and  in  several  cases  a  tubular  connec- 
tion undoubtedly  exists  between  the  remains  of  the  dorsal  vesicle  and  the  neural  region. 
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causes  which  brought  about  a  retardation  of  the  functional  intestine  would  not  neces- 
sarily affect  the  functionless  postanal  section.  It  thus  happens  that  the  i)Ostanal 
vesicle  in  teleosts  appears  as  Kupffer's  vesicle  before  any  lumen  is  formed  in  the 
intestine.  In  Serranus^  at  least,  it  lies  at  the  end  of  a  postanal  gut.  In  the  trout, 
according  to  Henneguy,  and  in  Cymatogaster  it  is  at  least  in  part  incorporated  in  the 
intestine.  Kupffer's  vesicle  is,  moreover,  the  only  part  of  the  intestine  raised  from  the 
yolk  before  a  floor  is  acquired,  [In  8erranu8  (Wilson,  1890)  this  raised  portion  is  not  con- 
fined to  Kupffer's  vesicle.  |  Kupffer's  vesicle,  in  Cymatogaster  at  least,  is  more  than 
the  postanal  vesicle  of  elasmobranchs.  The  archenteron,  the  postanal  vesicle,  and 
neurenteric  canal  all  seem  represented  by  it. 

In  Cymatogaster  it  is  seen  that  a  part  of  this  vesicle  is  for  a  time  the  direct  con- 
tinuation of  the  alimentary  tube  and  that  during  this  time  a  narrow  slit  (neurenteric 
canal)  extends  upward  from  its  anterior  half.  This  upward  extension  is  formed  in 
Cte7wlabrus,  according  to  Agassiz  and  Whitman,  at  the  closing  of  the  blastopore.  But 
the  condition  described  by  them  I  have  never  been  able  to  see  in  any  of  the  pelagic 
eggs  examined  by  me. 

If  we  consider  a  part  of  the  vesicle  the  homologue  of  the  postanal  vesicle  of  elasmo- 
branchs it  remains  to  be  shown  why  in  Cymatogaster  it  forms  part  of  the  permanent 
intestine.  The  cause  is  not  far  to  seek.  The  embryo,  in  the  first  place,  is  shortened  on 
account  of  the  small  yolk  at  the  periphery  of  which  it  is  formed,  the  tail  being  repre- 
sented by  a  large  knob  of  undifferentiated  cells.  On  the  other  hand,  the  alimentary 
canal  is  precociously  developed,  owing  to  viviparity,  and  the  whole  of  the  hypoblastic 
area  is  utilized  in  forming  the  permanent  alimentary  traet. 

Agassiz  and  Whitman  (1884)  traced  Kupffer's  vesicle  in  several  species  of  pelagic 
eggs.  In  the  formation  they  found  what  Kingsley  and  Conn  had  already  well  described. 
If'arisesbythefusionorconfluenceof  a  cluster  of  granules.  •  ♦  ♦  In  Ctenolabrus 
the  granules  appear  soon  after  the  embryonic  ring  passes  the  equator,  when  the  length 
of  tlie  embryo  is  about  four-fifths  of  the  diameter  of  the  ovum.  Its  maximum  diameter 
when  fully  formed  is  seldom  more  than  0'03  mm.  During  its  formation,  till  it  reaches  its 
maximum  size,  it  lies  beneath  the  chorda  and  the  entodermic  stratum  and  has  no  sort 
of  relation  with  any  tubular  structure  whatever.  •  ♦  Ventrally  and  laterally  it  is 
bounded  by  periblast  material.  *  ♦  •  It  grows  smaller  after  the  closure  of  the  blasto- 
pore, and  during  this  period  in  a  number  of  species  it  rises  from  the  x>eriblast  into  the 
entoderm,  where  it  vanishes."  Behind  this  they  have  found  a  variable  number  of 
secondary  caudal  vesicles. 

Henneguy  (1889)  describes  some  of  the  distinguishing  phases  of  Kupffer's  vesicle 
in  the  trout  ( Salmo  fario. )  ( He  first  described  it  as  early  as  1880. )  The  first  indications 
of  a  modification  in  the  region  of  the  future  vesicle  were  noticed  very  early  and  the 
vesicle  itself  was  quite  large  when  but  two  or  three  protovertebrsB  bad  been  formed. 
The  cells  in  this  region  are  larger  than  the  others  and  are  undergoing  division.  There 
are  but  few  of  these  cylindrical  cells,  and  they  are  in  contact  with  the  periblast,  and 
later  one  sees  *'une  invagination  se  produise  dans  I'embryon  pour  former  la  v^sicule." 
This  mass  of  cells  is  the  first  indication  of  Kupffer's  vesicle.  Its  growth  must  be 
quite  rapid,  for  it  is  0*11  mm.  long  and  0*09  wide  when  but  two  or  three  protovertebrs 
are  formed,  and  occupies  'Ma  place  de  la  corde  dorsale,"  i.  6.,  it  is  entirely  surrounded  by 
h3rpoblast.  It  lies  just  in  front  of  the  caudal  swelling  '^au  point  oil  commence  k  se 
differenoier  le  mesoderm."    He  points  out  that  it  differs  in  its  position  in  the  entoderm 
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Some  of  the  cells  of  the  floor  of  the  intestine  may  be  derived  from  the  roof  directly. 
If  BO,  such  cells  are  derived  from  the  region  just  below  the  chorda  (fig.  127)  and  dem- 
onstrate the  bilateral  condition  of  the  enteron.  The  same  bilateral  condition  becomes 
still  more  evident  later,  when  frequently  two  lumina  make  their  appearance,  especially 
in  the  anterior  region  (fig.  122).  Eupffer's  vesicle  has  now  become  much  larger 
(figs.  75, 110, 113),  but  since  it  is  such  a  striking  feature  of  the  stages  succeeding  the 
one  under  consideration  it  will  be  dealt  with  in  a  separate  chapter. 

In  a  slightly  older  larva  (tig.  76),  which  differs  from  the  one  just  described  in  b^ing 
straightened  out,  the  hypoblast  presents  in  a  sagittal  section  the  same  appearance 
seen  in  the  preceding  stage.  But  a  layer  of  horizontal  cells  is  now  present  between 
the  yolk  and  the  main  mass  of  hypoblast  (figs.  117, 125, 126, 127).  In  other  words, 
the  ingrowth  of  hypoblast  has  now  reached  the  median  line,  and  the  floor  of  the  enteron 
has  been  completed.  Transverse  sections  demonstrate  the  completion  of  the  floor  in 
the  whole  of  the  postcephalic  region  exclusive  of  Eupffer's  vesicle,  which  is  now  a  very 
large  cavity  (fig.  76). 

Soon  after  the  completion  of  the  floor  as  far  as  just  described,  the  lumen  api)ear8 
both  anteriorly  and  i>osteriorly  (fig.  77).  It  is  formed  by  the  separation  of  the  two 
layers  of  cells  already  formed.  The  separation  usually  begins  laterally  and  grows 
towards  the  middle  line.  This  is  especially  true  of  the  cephalic  portion  (figs.  121, 
122, 127, 130).  In  the  front  part  of  the  body  the  hypoblast  is  about  as  high  as  wide 
(figs.  23, 130,  131),  while  in  the  posterior  region  it  is  many  times  as  wide  as  high, 
encircling  the  whole  of  this  portion  of  the  yolk,  and  the  lumen  formed  here  is  a 
A-shaped  slit  with  very  long  arms,  and  occasionally  an  upward  extension  at  the 
median  line  (figs.  124, 133, 134).  The  posterior  lumen  is,  therefore,  from  the  first 
potentially  very  wide,  for  as  soon  as  the  lower  layer  is  separated  from  the  upper  to 
its  full  extent  the  intestine  is  relatively  very  large  in  this  region. 

As  stated  above,  the  lumen  is  formed  in  front  and  behind  simultaneously.  The 
guUet  or  middle  region  remains  a  solid  rod  (figs.  77, 131, 132).  This  appearance  led  me 
at  first  to  suppose  that  the  posterior  intestine  is  precociously  developed;  but,  as  we 
have  seen,  the  floor  of  the  entire  intestine  is  formed  continuously  from  before  backward, 
and  the  solid  mass  is  the  result  of  the  retardation  of  the  formation  of  the  lumen 
between  the  two  layers  of  the  hypoblast,  after  such  a  separation  has  taken  place  in 
front  and  behind.  I  am  not  aware  that  a  similar  condition  has  been  found  in  other 
teleosts  more  than  once  before.  A  similar  condition  is,  however,  described  by 
Balfour  (Elasmobranch  Fishes,  p.  217)  for  elasmobranchs.  In  elasmobranchs  the 
oesophagus  has  a  well-developed  lumen  like  the  remainder  of  the  alimentary  tract, 
but  '^its  lumen  becomes  smaller  and  finally  vanishes,  and  the  original  tube  is  replaced 
by  a  solid  rod  of  uniform  and  somewhat  polygonal  ceils.''  Although  a  lumen  does  not 
at  first  appear  in  Cymatogaster^  its  equivalent  does,  if  we  bear  in  mind  that  the 
floor  is  formed  after  the  exact  method  used  in  elasmobranchs  to  form  a  lumen,  «.  e., 
by  the  ingrowth  below  of  the  marginal  cells  of  the  hyx>oblast.  What  morphological 
significance  this  retrogressive  development  of  the  part  of  the  intestine  in  elasmo- 
branchs and  in  teleosts  has  I  am  unable  to  suspect,  unless  indeed  Balfour's  Conjecture 
(II,  61)  may  be  correct.  He  has  found  a  solid  cdsophagus  in  the  salmon  (sp.)  long 
after  hatching.  <^  It  appears  not  impossible  that  this  feature  in  the  cBSophagus  may 
be  connected  with  the  fact  that  in  the  ancestors  of  the  present  tjrpes  the  oesophagus 
was  i>erforated  by  gill-slits;  and  that  in  the  process  of  embryonic  abbreviation  the 
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becomes  narrower  and  higher,  and  the  cells  at  the  same  time  lose  their  great  height 
and  their  cilia;  just  behind  the  gill  swelling  the  lumen  is  subcircular  or  horizontally 
oval.  Its  walls  are  composed  of  a  single  layer  of  cells  but  5pi  high.  Still  farther 
back  the  lumen  becomes  vertically  oval,  and  the  cells  of  the  floor  lose  their  columnar 
nature  and  multiply  so  that  a  thickened  floor  is  formed.  The  change  in  shape  of  the 
lumen  (159  and  160)  is  due  to  a  longitudinal  groove,  shallow  in  front,  becoming  deeper 
behind,  abruptly  stopping  still  farther  back  just  in  front  of  the  hind  gut.  Behind  this 
place  the  lumen  is  again  contracted.  This  ventral  groove  and  thickening  of  the  floor 
is  the  rudiment  of  the  liver.  The  region  through  which  this  groove  extends  is  quite 
extensive,  reaching  through  19  sections  of  the  85,  making  up  the  entire  length  of  the 
intestine,  or  through  almost  the  entire  region  from  the  ciliated  gullet  to  the  hind  gut 
(fig.  162).  A  short  distance  behind  the  pronephros  another  thickening  appears  in  the 
walls  of  the  intestine,  this  time  in  the  roof,  which  is  at  the  same  time  extended  later- 
ally (flg.  160).  This  upper  thickening  is  not  so  extensive,  reaching  through  10  sec- 
tions and  extending  in  the  early  condition  as  far  back  as  the  lower  mass.  This  upper 
thickening  is  the  rudiment  of  the  air  bladder.  The  mesoderm  surrounding  the  ali- 
mentary tract  in  these  regions  is  also  considerably  thicker  than  in  other  regions.  At 
the  beginning  of  the  ventral  groove  the  lumen  of  the  intestine  has  a  diameter  of  45;i, 
the  cells  a  height  of  9//.  At  the  end  of  the  groove  the  lumen  has  a  diameter  of  68/i, 
and  the  cells  lining  it  have  a  height  of  13//.  Just  behind  the  groove  the  height  of 
the  lumen  is  again  reduced  to  45//.  From  this  point  the  intestine  rapidly  widens  till 
it  reaches  a  diameter  of  I6O/1  (fig.  161).  The  cells  lining  this  portion  are  22/i  high. 
Just  in  front  of  the  anus  the  lumen  becomes  a  vertical  slit  and  the  inner  layer  of  the 
ectoderm  becomes  reinforced  along  the  ventral  line  to  form  a  keel.  For  four  sections 
the  anus  is  a  vertical  slit,  the  sides  of  which  flare  outward  below.  Behind  the  slit  it 
is  continued  as  a  median  groove  with  equally  flaring  sides,  on  the  crests  of  which  the 
nephridial  ducts  empty.  On  either  side  of  the  vertical  portion  of  the  intestine,  just 
in  front  of  the  anus,  the  splanchnic  and  the  somatic  mesoblast  are  united  in  a  solid 
mass  in  which  the  sex  cells  are  embedded.  Behind  the  anus  a  short,  solid  cord  of 
hypoblast  extends  into  the  tail,  between  the  aorta  and  the  caudal  vein.  In  older 
larvse  the  ridges  behind  the  anus  meet  in  the  median  line  and  the  segmental  ducts 
thus  come  to  empty  in  the  median  line.  The  relations  of  the  liver  to  the  air-bladder 
in  older  larvsB  may  be  gathered  from  figs.  162  and  163.  Their  further  development  in  a 
larva  2*5  mm.  long  is  shown  in  flg.  165,  where  the  gall-bladder  has  begun  to  develop. 

In  larvfB  a  little  over  3  mm.  long,  the  thyroid  gland  and  the  hypophysis  are  well 
along  in  their  development.  These  larviB  measured  3*2  mm.  after  hardening,  and 
were  probably  longer  in  life.  The  intestine  (figs.  166  to  174)  has  not  changed  much 
except  ^in  the  regions  of  the  gills.  The  lumen  extends  forward  to  in  front  of  the 
thyroid  gland.  Anterior  to  this  point  the  two  layers  of  hypoblast  cells  are  still  in 
contact  with  each  other.  The  mouth  has,  however,  become  evident  laterally,  as  will 
be  seen  from  fig.  169.  The  anterior  opening  of  the  intestine  is  still  the  hyobranchial 
gill-slit  The  ciliated  gullet  has  now  reached  its  full  development.  In  the  entire  gill 
region  the  intestine  is  depressed;  its  width  decreases  in  this  region  from  181//  to 
112.  Behind  the  gullet 'it  dwindles  to  a  diameter  of  but  22//;  in  the  hind  gut  it 
reaches  136.  In  the  anterior  gill  region  the  walls  of  the  enteron  are  less  than  4a< 
thick  and  consist  of  a  layer  of  pavement  cells  unquestionably  of  hypoblast  origin  and 
of  a  layer  of  very  thin  cells  (flg.  172).    This  thinner  layer  I  take  to  be  ectodermal  cells 
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come  in  contact  with  them  they  are  whirled  about  bo  that  the  presence  of  cilia  becomes 
very  evideut.  In  later  stages  they  become  conspicuous  in  sections  and  smaller  cilia 
seem  also  to  be  formed  in  the  wider  parts  of  the  intestine,  but  I  have  not  been  able 
to  demonstrate  them  in  sections. 

Cilia  have  recently  been  described  in  the  intestine  of  fishes  by  Mcintosh  and 
Prince,  1891,  p.  772:  <^  Many  preparations  show  a  lining  apparently  of  cilia,  and  there 
is  thus  great  probability  that  the  enteric  tract — the  oesophageal  portion  at  least — of 
young  teleosteans  is  ciliated." 

The  intestine  is  now  a  single  tube  ftx>m  the  hyobranchial  slit  to  the  mius,  with  four 
well-defined  regions:  the  gill-cavity  into  which  the  gill-slit  opens,  the  ciliated  gullet, 
a  narrow  indifferent  region  (the  future  stomach),  and  the  wide  hind  gut  with  high 
columnar  cells.  So  far  none  of  the  glands  to  be  derived  from  the  enteron  have 
appeared.  The  liver  and  air-bladder  appear  in  the  stages  immediately  succeeding  the 
one  described  in  the  third  region  enumerated.  The  hypophysis  and  the  thyroid  gland 
are  derived  stUl  later  from  the  lining  of  the  buccal  cavity  and  the  hyi>obla8t  extending 
forward  from  this  region. 

Before  describing  the  further  development  of  the  alimentary  tract  it  will  be  nec- 
essary to  go  back  and  follow'the  modifications  of  Kupflfer's  vesicle  which,  at  the  last 
stage  described,  has  disappeared. 

Historical  an  alimentary  canal. — Hoffmann,  1882,  p.  5,  found  the  h3rpobla8t  to  con- 
sist of  a  single  layer  of  spindle-shaped  cells  whose  lateral  extent  was  not  equal  to  that 
of  the  mesoderm.  He  found  the  tube  to  be  formed  from  in  front  backward.  In  the 
head  region  the  hypoblast  has  a  great  lateral  extent,  and  it  is  here  that  two  lateral 
infoldings  occur.  The  second  or  lower  layers  so  formed  grow  toward  each  other  till 
they  meet.  The  two  layers  lie  close  upon  each  other,  so  that  a  lumen  is  not  evident 
from  the  first.  The  gills  are  formed  by  a  still  further  outgrowth  in  definite  regions 
and  are  developed  from  in  front  backward.  He  considers  the  formation  in  th6  region 
of  the  ear-capsule  peculiar,  since  the  hypoblast  which  is  here  folded  first  of  all  extends 
upward  so  that  it  lies  close  to  the  auditory  vesicle.  These  outpushings  move  forward 
later  when  the  gill  formation  has  begun  and  finally  break  through  to  the  outside  and 
form  a  larval  spiracle.  It  soon  disappears.  In  the  trunk  the  intestine  is  formed  by 
two  infoldings,  as  in  the  head,  but  the  hypoblast  is  much  more  restricted  laterally  and 
the  intestine  consequently  much  narrower.  A  lumen  does  not  appear  at  once,  and 
this  is  formed  in  the  hind  gut  first. 

Agassiz  and  Whitman,  1884,  found  the  secondary  entoderm  one  cell  deep.  This  is 
divided  into  two  masses  by  the  chorda,  but  the  two  parts  unite  below  the  chorda  later. 
About  the  time  the  blastopore  closes  the  strip  beneath  the  chorda  becomes  two  or 
three  cells  deep.  This  thickened  mass  gives  rise,  to  the  alimentary  canal,  but  how  the 
tube  is  formed  they  were  unable  to  say. 

Henneguy,  1884,  found  in  the  trout  {8almofario)  that  at  the  time  of  the  differen- 
tiation of  the  secondary  entoderm  it  is  composed  of  one  or  two  layers  of  c^s.  (Later, 
p.  122,  he  says  three  or  four.)  During  a  stage  with  from  12 to  18  protovertebrse,  when 
Kupffer's  vesicle  is  well  formed,  the  entoderm  begins  to  become  infolded  below  the 
anterior  end  of  the  notochord  to  form  the  intestine.  The  entoderm  at  this  time 
extends  forward  to  in  front  of  the  auditory  vesicle.  It  is  raised  on  each  side  of  a 
median  line,  below  the  auditory  vesicle,  and  it  is  here  that  the  first  infolding  becomes 
evident.    The  infolding  at  this  time  does  not  extend  beyond  the  anterior  third  of  the 
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need  but  (x>Qtinued  conditions,  such  as  exist  in  the  ovary  for  the  hyobranchial  cleft, 
to  entirely  replace  the  present  mouth.  To  discover  where  the  primitive  mouth  was  is 
quite  another  question.  We  may  assume  that  it  opened  into  the  gill-cavity  in  theregion 
of  the  first  gill-slit,  since  here  a  lumen  exists  long  before  it  is  formed  forward.  In  this 
connection  a  strand  of  hypoblast  cells  extending  up  from  the  wall  of  the  intestine  in 
the  median  line  just  in  iront  of  the  chorda  becomes  of  great  interest.  It  is  indicated 
quite  early  (fig.  152),  or  as  soon  as  the  lumen  is  continuous  from  the  gill-slit  to  the  anus, 
and  it  is  still  striking  in  larvse  over  3  mml  long  (fig.  166),  after  which  it  gradually 
disapx)ears.  This  structure  is  not  connected  with  the  gills  nor  have  I  been  able  to 
connect  it  with  the  history  of  any  other  structure.  This  strand  of  hypoblast  cells  may 
indeed  be  the  vestige  of  the  primitive  gullet.  I  have  so  far  not  been  able  to  trace  it 
through  or  even  into  the  brain. 

The  thyroid  gland  and  the  hypophysis  make  their  appearance  when  the  larvae 
are  about  1-8  mm.  long.  The  thyroid  appears  as  a  thickening  in  the  ventral  layer  of 
hypoblast  just  in  front  of  the  anterior  end  of  the  heart  (figs.  1716  and  171c).  The 
hypophysis  is  somewhat  difiterent  from  the  start.  The  cells  of  the  roof  become  columnar 
and  several  layers  thick  and  a  refold  is  formed.  This  condition  is  well  demonstrated 
in  fig.  166. 

Shortly  afterward  the  infolded  cells  are  constricted  off'  from  the  rest  of  the 
hyx)oblast  and  lie  as  an  independent  structure  at  the  base  of  the  brain  (fig.  177). 

Gills. — The  formation  of  the  first  gill-slit  has  been  described  in  connection  with  the 
intestine,  and  the  hyomandibular  and  mandibular  slits  have  also  been  considered.  It 
remains  now  to  trace  the  formation  of  the  posterior  slits.  Soon  after  the  formation  of 
the  hyobranchial  a  thickened  mass  is  formed  behind  it;  this  mass  extends  out  beyond 
the  outline  of  the  body  of  the  embryo,  and  owing  to  its  well-defined  limits  is  con- 
spicuous in  the  living  larva  (figs.  83-91)  as  well  as  in  sections.  (Figs.  137, 139, 150-157, 
172  to  174.) 

This  mass  is  largely  composed  of  mesoblastic  cells.  It  grows  very  rapidly  and 
from  it  are  derived  the  skeleton  and  the  soft  parts  of  the  gill-arches.  The  gill-clefts 
arise  as  pouches  extending  out  from  the  entoderm.  These  may  be  met  by  shallow 
ingrowths  of  ectoderm  (fig.  160,  fir.  8),  The  pouches  are  formed  from  the  hyobranchial 
backward.  They  seem  to  be  somewhat  irregular  at  first  and  hollow  (figs.  151  and  156), 
but  later  the  layers  of  hypoblast  forming  them  are  closely  appressed,  all  the  space 
between  them  having  disappeared.  The  second  is  forming  when  the  larva  is  about 
1  mm.  long  (figs.  136  and  137);  the  third  when  it  has  reached  a  length  of  1-8  mm. 
These  measurements  are  after  hardening;  the  living  larvae  were  probably  somewhat 
longer. 

The  fifth  slit  is  nearly  completed  at  2*5  mm.  Though  the  slits  are  potentially 
completed  so  early,  the  two  layers  of  hypoblast  composing  them  are  not  separated  from 
each  other  till  the  larvse  have  attained  twice  this  length.  They  ari)  seen  to  be  sepa- 
rating in  a  larva  4  mm.  (fig.  137).  The  slits  are  not  vertical,  but  extend  downward  and 
forward.  In  the  early  stages  the  thickened  mass  containing  the  rudiments  of  the  gills 
are  entirely  lateral.  Below  there  is  but  a  single  layer  of  mesoderm  (139).  After  the 
potential  slits  have  been  formed  the  mesoderm  between  them  grows  downward  and 
forward  till  it  reaches  nearly  the  median  line  in  larvae  a  little  over  3  mm.  long. 
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of  the  hind  gut,  which,  however  extends  even  further  in  later  stages,  the  anas  forming 
some  distance  behind  the  original  place  of  the  vesicle.  The  lower  one  remains  for  some 
time  as  a  space  in  the  yolk  and  the  upper  one  is  pushed  upward  and  disappears  through 
a  proliferation  of  the  cells  of  its  wall  when  about  fifteen  protovertebrsB  have  been  formed. 
I  will  describe  the  succ*«ssive  phases  of  this  structure  as  they  could  be  made  out  by 
my  material.  The  conditions  described  by  Henneguy  for  the  trout  approach  nearer 
those  of  the  middle  vesicle  of  Cymatogaater  than  any  others  made  known  so  far. 

As  stated  above,  Kupffer's  vesicle  makes  its  appearance  early;  when  three  proto- 
vertebrsB  have  been  formed  it  is  a  well-defined  structure.  Before  this  stage  it  has  not 
been  seen.  At  this  time  it  is  a  broad,  short,  low  space  between  the  yolk  and  the 
hypoblast,  a  short  distance  behind  the  end  of  the  notochord.  The  hypoblast  cells  form- 
ing its  roof  are  high  columnar.  The  greater  part  of  the  floor  is  comx)Osed  of  the  yolk, 
but  in  a  few  places  cells  are  also  found  on  the  floor  of  the  vesicle,  but  these  are  not 
regularly  arranged.  (Longitudinal  sections  67,  68,  70;  cross-section,  fig.  73.)  The 
columnar  arrangement  of  the  hypoblast  cells  is  continued  forward  for  some  distance 
in  front  of  the  vesicle.  The  antero- posterior  extent  of  the  vesicle  is  much  less  than  its 
lateral  extent.  The  outer  angles  of  the  vesicle  are  pushed  slightly  upward  and  out- 
ward, giving  the  roof  an  angular  appearance  and  greatly  resembling  the  conditions  of 
the  gills  in  slightly  older  larvse.  For  these  reasons  I  at  first  considered  this  stage  of 
Kupffer's  vesicle  as  the  first  indication  of  the  lumen  of  the  alimentary  canal  in  the 
region  of  the  gills. 

In  a  larva  with  ten  protovertebrse  it  has  become  a  large  shallow  subcircular 
cavity  in  the  entoderm  and  is  still  floored  by  the  yolk.  From  its  roof  a  small  dome- 
shaped  cavity  extends  still  deeper  into  the  indifferent  or  hypoblastic  mass  of  cells 
forming  this  partof  the  larva.  The  contour  of  the  yolk  is  not  affected  by  the  vesicle 
(fig.  75).  The  cells  in  the  tail  of  this  larva  are  somewhat  disarranged,  so  that  the 
relations  of  the  vesicle  with  the  surrounding  structure  can  not  be  definitely  made 
out.  It  is,  however,  only  in  this  region  that  the  entoderm  and  yolk  are  not  in  close 
contact.    The  lumen  of  the  intestine  has  nowhere  appeared  as  yet. 

The  larva  at  this  time  forms  an  almost  complete  circle  around  the  yolk.  As  the 
larva  is  straightened  out  and  the  lumen  of  the  intestine  is  formed,  and  even  before  any 
lumen  appears  (fig.  76),  Kupffer's  vesicle  enlarges  rapidly.  The  arrangement  of  the 
entoderm  cells  in  front  of  the  vesicle  shows  that  it  is  from  the  first  an  enlarged  por- 
tion of  the  alimentary  tract,  which  remains  without  a  floor  long  after  a  floor  is  formed 
in  all  other  parts.  At  this  time  the  vesicles  differ  greatly  in  shape  in  difi*erent  speci- 
mens, but  all  the  larvse  examined  show  the  following  structure: 

First.  A  low  cavity  in  the  entoderm  with  considerable  lateral  extent.  Its  dorsal 
wall  of  columnar  hypoblast  is  a  direct  continuation  of  the  roof  of  the  alimentary  tract. 

Second.  A  dome-shaped  cavity  usually  in  the  anterior  half  of  the  vesicle  extending 
dorsad  (flgs.  76, 77, 144).  This  dome-shaped  portion,  which  was  evident  in  the  earlier 
stage,  forms,  as  .will  be  seen  later,  the  lower  half  of  the  neurenteric  canal. 

dp  to  this  stage  the  vesicle  is  formed  exclusively  at  the  expense  of  the  entoderm 
which  surrounds  it  above  and  on  the  sides,  and  frequently  forms  a  floor  at  the  margin 
of  the  vesicle.  The  contour  of  the  yolk  has  not  been  affected.  Over  the  center  of  the 
dome  the  cells  are  usually  somewhat  irregularly  placed  as  compared  with  those  of  its 
sides,  but  a  neurenteric  canal  I  have  not  been  able  to  find  in  this  stage. 


458  BULLETIN  OF  THE  UNITED  STATES  FISH  COMMISSION. 

With  the  further  growth  of  the  vesicle  the  yolk  is  asnally  infringed  upon  (fig.  145). 
Whether  this  is  accomplished  by  the  absorption  of  a  j^art  of  the  yolk,  or  whether  it 
is  simply  citmded  down,  I  am  not  able  to  say.  I  am  inclined  to  believe  that  it  is 
pushed  down  by  the  contents  of  the  vesicle;  otherwise  the  rearrangement  of  the  yolk 
particles  would  soon  fill  up  the  gap  made  by  absorption.  However,  in  later  stages  of 
yolk  absorption  (fig.  136)  the  yolk  is  frequently  eaten  into  in  very  much  the  same  way 
without  any  apparent  rearrangement  of  its  parts. 

After  the  vesicle  has  reached  its  largest  size  it  acquires  a  cellular  floor  which 
corresponds  with  the  original  outline  of  the  yolk  (fig.  146).  The  vesicle  is  thus  cut 
in  two,  a  larger  yolk  vesicle  and  an  upper  vesicle  which  forms  the  enlarged  {portion  of 
the  hind  end  of  the  intestine.  The  cellular  floor  seems  to  be  formed  by  an  ingrowth 
from  all  sides.  Both  sagittal  and  transverse  sections  show  that  in  earlier  stages 
hjrpoblast  cells  extend  in  below  the  margin  of  the  vesicle.  These  would  simply  have 
to  extend  still  further  centripetally  to  form  a  floor  for  the  whole  vesicle.  The  depres- 
sion in  the  yolk  is  at  the  same  time  converted  into  a  spherical  vesicle,  which  may  be 
termed  the  yolk  vesicle.  It  is  sometimes  partially  filled  with  a  brightly  staining  sub- 
stance, and  as  it  is  quite  evident  in  entire  specimens  (figs.  84  to  86)  1  supposed  it  to 
be  the  yolk  nucleus  before  I  examined  sections  and  learned  the  fate  of  that  structure. 
In  one  larva  the  yolk  vesicle  was  found  at  the  ventral  side  of  the  yolk  (fig.  85).  The 
yolk  vesicle  remains  longer  than  Kupffer's  vesicle,  and  in  fact  the  intestine  extends 
some  distance  beyond  it  before  it  disappears.  There  seems  to  be  no  regularity  in  its 
disappearance,  and  probably  no  importance  attaches  to  it  after  it  is  separated  from 
the  main  vesicle. 

The  cellular  floor  of  the  vesicle  rapidly  thickens  as  the  tail  begins  to  grow  out, 
while  its  communication  with  the  alimentary  canal  is  maintained  (fig.  147).  The 
dome-shaped  part  is  probably  constricted  off  at  this  time  (12  protovertebrsB),  and  the 
remainder  of  the  vesicle  is  reduced  to  the  caliber  of  the  rest  of  the  alimentary  tract. 
My  sections  tell  conflicting  stories  about  the  exact  processes.  Figure  78  shows  an  irreg- 
ular cavity  at  the  end  of  the  mesenteron,  which  I  consider  the  remains  of  the  main 
vesicle.  This  cavity  is  connected  by  an  area  of  disconnected  cells  with  a  vesicle  lying 
dorsad  of  it.  Figure  148,  on  the  other  htfnd,  in  which  the  tail  is  not  as  long  as  in 
figure  78,  shows  a  dilation  of  the  intestine  dorsad,  at  the  end  of  which  lies  a  triangular 
cavity.  It  would  appear  that  a  part  of  the  body  of  the  original  vesicle  had  been  con- 
stricted off  with  the  dome.  The  same  appears  to  be  true  of  figure  149.  In  both  these 
larvsB  the  cells  below  this  cavity  are  disarranged.  The  connection  of  this  dorsal 
cavity,  or  vesicle,  with  the  alimentary  canal  is  now  represented  by  the  disarranged 
cells  only.  The  two  different  structures,  vesicle  and  disarranged  cells,  may,  however, 
be  harmonized.  The  dorsal  vesicle  disappears  by  the  proliferation  of  cells  from  its 
wall  into  its  cavity.  These  cells  would  at  first  be  expected  to  be  arranged  somewhat 
differently  from  those  in  the  older  structure.  In  figure  78,  which  represents  the  older 
condition,  the  process  has  gone  far  enough  to  obliterate  all  of  the  body  of  the  veside 
which  had  remained  with  the  dome. 

Neurenteric  canal, — Several  of  the  larvae  described  above  leave  no  doubt  as  to 
the  meaning  of  the  dome-shaped  structure  of  Kupffer's  vesicle.  It  is  part  of  the 
neurenteric  canal.  In  all  late  stages,  as  in  figure  148,  there  are  fewer  cells  above  the 
neurenteric  canal  than  in  neighboring  regions,  and  in  several  cases  a  tubular  connec- 
tion uudoubtedly  exists  between  the  remains  of  the  dorsal  vesicle  and  the  neural  region. 
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In  three  cases  (78, 148, 149)  the  dorsal  portion  is  wholly  or  partly  filled  with  cells.  This 
is  especially  well  seen  in  fig.  78,  where  the  boundaries  of  the  dorsal  half  of  the  canal 
are  as  well  marked  as  those  of  the  ventral  half,  but  in  which  the  dorsal  half  contains 
cells.  The  same  is  true  of  another  larva  (fig.  148),  but  in  this  instance  the  walls  of  the 
dorsal  half  are  not  so  well  defined.  In  another  larva  (fig.  149)  a  narrow  but  well-defined 
canal  extends  from  the  remains  of  the  vesicle  upward  and  then  curves  forward.  This 
is  probably  only  the  posterior  wall  of  the  neurenteric  canal.  More  or  less  well-defined 
lines  extend  from  the  anterior  portion  of  the  dome  upward.  The  same  condition  can 
be  traced  in  series  of  transverse  sections.  There  seems  then  to  be  but  little  room  for 
doubt  about  this  structure.  All  the  evidence  indicates  that  in  part  at  least  it  is  the 
neurenteric  canal.* 

Kupffer*8  vesicle  in  general — Kupffer's  vesicle  is  evidently  a  rudimentary  struc- 
ture, without  function  in  the  majority  of  fishes.  Several  quite  distinct  views  have 
been  held  as  Uy  the  significance  of  this  structure. 

Kupffer,  who  first  described  it,  and  recently  Henneguy,  considered  it  to  be  the 
allantois  of  higher  vertebrates. 

Balfour  homologized  it  with  the  postanal  vesicle  of  elasmobranchs. 

Cunningham,  Ziegler,  Mcintosh  and  Prince,  consider  it  to  represent  the  invagi- 
nated  gastrula  (archenteron)  of  cyclostomes  and  plagiostomes. 

Kowalewski  holds  in  the  main  to  the  same  opinion. 

Henneguy  formerly  considered  it  the  homologue  of  the  primitive  intestine  of 
cyclostomes  and  amphibians.  Many  others  who  have  seen  the  structure  are  non- 
committal as  to  its  sigoiflcance. 

The  variety  of  opinions  may  in  part  be  due  to  the  variation  of  this  structure  in 
different  fishes,  for  there  is  no  doubt  about  the  variability  of  the  vesicle.  It  is  difficult 
to  see  how  a  waning  structure  can  represent  a  condition  that  has  not  appeared  before 
phylogenetically  and  does  not  appear  till  in  much  higher  vertebrates.  I  can  not  see 
how  it  can  represent  the  allantois.  Cunningham's  theory  is  based  on  the  presence  of  a 
canal  between  the  vesicle  and  the  blastopore.  This  canal  is  certainly  not  present  in 
Cymatogaster^  where  the  vesicle  does  not  appear  till  long  after  the  blastopore  is  closed. 

Wilson  considers  the  early  stages  homologous  with  the  terminal  part  of  the  archen- 
teron of  amphibians  and  the  later  stages  homologous  with  the  postanal  vesicle  of 
elasmobranchs. 

The  fact  that  in  the  majority  of  fishes  it  arises  long  before  the  alimentary  canal 
and  disappears,  or  at  least  diminishes,  before  the  alimentary  canal  is  formed  argues 
against  its  homology  with  the  postanal  vesicle  of  elasmobranchs.  It  must  be  con- 
ceded, however,  that  in  fishes  the  alimentary  canal  is  late  in  making  its  appearance 
as  compared  with  elasmobranchs.  The  alimentary  tract  is  retarded  in  teleosts  for 
some  reason  or  other.    The  caudal  vesicle  is  fiinctionless  in  elasmobranchs  and  the 


*  I  want  to  point  out  here  the  possibility  that  the  neurenteric  vesicle  alone  represents  the  caudal 
vesicle  of  other  teleosts,  and  that  its  connection  with  the  lower  oart  of  the  vesicle  which  is  converted 
into  the  hind  gut  is  after  all  due  to  the  precocious  development  of  the  hind  gut,  which  thus  extends 
past  the  region  of  the  original  Knpflfer's  vesicle  before  the  growth  of  the  tail  has  carried  the  latter 
farther  back.  In  that  case  the  postanal  g^t  would  be  represented  by  the  dorsal  waU  of  the  hind  gut; 
t.  e.,  the  region  between  the  hind  gut  and  the  neurenteric  vesicle.  This  would  account  for  the  fact 
that  I  have  not  been  able  to  find  any  other  structure  which  might  be  homologized  with  the  postanal 
gut  frequently  described  for  teleosts.  The  lower  or  main  part  of  the  vesicle  may  then  be  looked 
upon  as  the  archenteric  cavity. 
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causes  which  brought  about  a  retardation  of  the  functional  intestine  would  not  neces- 
sarily affect  the  functionless  x>ostanal  section.  It  thus  happens  that  the  postanal 
vesicle  in  teleosts  appears  as  Kupffer's  vesicle  before  any  lumen  is  formed  in  the 
intestine.  In  8erranu8^  at  least,  it  lies  at  the  end  of  a  postanal  gut.  In  the  trout, 
according  to  Henneguy,  and  in  Cymatogaster  it  is  at  least  in  part  incorporated  in  the 
intestine.  Kupffer's  vesicle  is,  moreover,  the  only  part  of  the  intestine  raised  from  the 
yolk  before  a  floor  is  acquired.  [In  Serrcmus  (Wilson,  1890)  this  raised  portion  is  not  con- 
fined to  Kupffer's  vesicle.)  Kupffer's  vesicle,  in  Cymatogaster  at  least,  is  more  than 
the  postanal  vesicle  of  elasmobranchs.  The  archenteron,  the  postanal  vesicle,  and 
neurenteric  canal  all  seem  represented  by  it. 

In  Cymatogaster  it  is  seen  that  a  part  of  this  vesicle  is  for  a  time  the  direct  con- 
tinuation of  the  alimentary  tube  and  that  during  this  time  a  narrow  slit  (neurenteric 
canal)  extends  upward  from  its  anterior  half.  This  upward  extension  is  formed  in 
CtefwlahrtM,  according  to  Agassiz  and  Whitman,  at  the  closing  of  the  blastopore.  But 
the  condition  described  by  them  I  have  never  been  able  to  see  in  any  of  the  pelagic 
eggs  examined  by  me. 

If  we  consider  a  part  of  the  vesicle  the  homologue  of  the  postanal  vesicle  of  elasmo- 
branchs it  remains  to  be  shown  why  in  Cymatogaster  it  forms  part  of  the  i>ermanent 
intestine.  The  cause  is  not  far  to  seek.  The  embryo,  in  the  first  place,  is  shortened  on 
account  of  the  small  yolk  at  the  periphery  of  which  it  is  formed,  the  tail  being  repre- 
sented by  a  large  knob  of  undifferentiated  cells.  On  the  other  hand,  the  alimentary 
canal  is  precociously  developed,  owing  to  viviparity,  and  the  whole  of  the  hypoblastic 
area  is  utilized  in  forming  the  permanent  alimentary  tract. 

Agassiz  and  Whitman  (1884)  traced  Kupffer's  vesicle  in  several  species  of  pelagic 
eggs.  In  the  formation  they  found  what  Kingsley  and  Conn  had  already  well  described. 
It  '*  arises  by  the  fusion  or  confluence  of  a  cluster  of  granules.  ♦  *  ♦  In  Ctenoldbrus 
the  granules  appear  soon  after  the  embryonic  ring  passes  the  equator,  when  the  length 
of  the  embryo  is  about  four-fifths  of  the  diameter  of  the  ovum.  Its  maximum  diameter 
when  fully  formed  is  seldom  more  than  0*03  mm.  During  its  formation,  till  it  reaches  its 
maximum  size,  it  lies  beneath  the  chorda  and  the  entodermic  stratum  and  has  no  sort 
of  relation  with  any  tubular  structure  whatever.  *  •  Ventrally  and  laterally  it  is 
bounded  by  periblast  material.  *  *  *  It  grows  smaller  after  the  closure  of  the  blasto- 
pore, and  during  this  period  in  a  number  of  species  it  rises  from  the  periblast  into  the 
entoderm,  where  it  vanishes."  Behind  this  they  have  found  a  variable  number  of 
secondary  caudal  vesicles. 

Henneguy  (1889)  describes  some  of  the  distinguishing  phases  of  Kupffer's  vesicle 
in  the  trout  ( Salmo  fario. )  ( He  first  described  it  as  early  as  1880. )  The  first  indications 
of  a  modification  in  the  region  of  the  ftiture  vesicle  were  noticed  very  early  and  the 
vesicle  itself  was  quite  large  when  but  two  or  three  protovertebraa  had  been  formed. 
The  cells  in  this  region  are  larger  than  the  others  and  are  undergoing  division.  There 
are  but  few  of  these  cylindrical  cells,  and  they  are  in  contact  with  the  periblast,  and 
later  one  sees  "une  invagination  se  produise  dans  I'embryon  pour  former  la  v^sicule." 
This  mass  of  cells  is  the  first  indication  of  Kupffer's  vesicle.  Its  growth  must  be 
quite  rapid,  for  it  is  O'll  mm.  long  and  0*09  wide  when  but  two  or  three  protovertebrsB 
are  formed,  and  occupies  <Ma  place  de  la  corde  dorsale,"  i.e.,  it  is  entirely  surrounded  by 
hypoblast.  It  lies  just  in  front  of  the  caudal  swelling  "an  point  ou  commence  k  se 
differencier  le  mesoderm."    He  points  out  that  it  differs  in  its  position  in  the  entoderm 
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from  the  condition  usually  prevailing  in  fishes  where  it  projects  into  the  vitellus.  He 
then  states  that  this  difference  is  of  no  importance  (1881),  for  in  a  later  stage  the  vesicle 
<^peut  faire  saillie  hors  de  I'embryon"  and  thus  become  as  in  other  fishes.  In  other 
words,  the  process  described  by  Agassiz  and  Whitman  is  here  said  to  be  inverted.  In 
a  stage  with  twenty-two  protovertebrsB  it  is  figured  as  the  enlarged  posterior  end  of  the 
alimentary  canal.  It  would  here,  then,  permanently  form  a  part  of  the  intestine,  and 
in  this  respect  agree  with  the  middle  vesicle  in  Cymatogaster.  It  elongates  antero- 
posteriorly  and  becomes  pyriform.  It  comes  directly  in  contact  with  the  nervous 
thickening  above.  It  is  only  the  first  indication  of  the  digestive  tube.  It  is  important 
on  account  of  its  relation  with  the  nervous  system  and  the  notochord  and  the  region 
corresponds  to  the  region  of  the  neurenteric  canal  of  other  vertebrates.  He  has  never 
found  a  canal  leading  to  the  exterior.  He  considers  the  opinion  of  Kingsley  and  Conn, 
Agassiz  and  Whitman,  Cunningham,  Ziegler,  that  the  vesicle  lies  between  the  periblast 
and  the  hypoblast,  to  be  based  on  an  error  of  observation. 

Frequently  there  exists  below  the  vesicle  or  in  its  neighborhood  a  hemispherical 
depression  in  the  surface  of  the  vitellus.  (It  is  possible  that  in  this  case  the  vesicle 
divides  into  two,  a  yolk  vesicle  and  the  intestinal  vesicle  seen  in  Cymatogmter.)  He 
thinks  the  original  opinion  of  Kupffer  may  still  be  defended  when  one  considers  that 
it  is  the  first  indication  of  the  alimentary  canal  in  the  neurenteric  region  and  that  the 
allantois  of  higher  vertebrates  is  but  a  diverticulum  of  the  intestine  appearing  very 
early  in  front  of  the  neurenteric  canal. 

In  SerranuSj  according  to  Wilson,  the  vesicle  appears  as  an  up-pushing  of  the 
hjrpoblast,  which  had  previously  become  colummar,  and  a  down-pushing  of  the 
periblast.  It  disappears  by  the  proliferation  of  cells  from  its  own  walls.  It  is  formed 
some  distance  behind  the  friture  anus  and  lies  in  the  postanal  gut.  In  this  respect 
it  greatly  resembles  the  postanal  vesicle  of  elasmobranchs,  with  which  it  is  homologous. 
^^  Before  Eupffer's  vesicle  is  folded  off  it  represents  the  terminal  dilatation  of  the 
archenteron  itself,  and  in  this  phase  is  to  be  compared  with  the  dilated  posterior 
extremity  of  the  archenteron  in  certain  amphibian  gastrulas.'' 

Mcintosh  and  Prince  (1800)  observed  the  vesicleiu  a  number  of  species.  They  find 
that  it  arises,  as  Kingsley  and  Conn  have  described,  by  the  union  of  a  number  of 
granules  or  small  vesicles.  They  found  secondary  vesicles  quite  frequently,  some- 
times extending  ^'all  along  the  ventral  line  almost  to  the  pectoral  region.''  Its 
contents  are  usually  homogeneous  and  clear,  though  granules  are  occasionally  present. 
They  claim  to  have  traced  a  neurenteric  canal  from  the  vesicle  to  the  blastopore  at  the 
time  the  latter  closes. 

Farmatum  of  liver  and  air  bladder^  mouthy  thyroid  gla/nd^  and  hypophysis, — In  a 
preceding  chapter  the  intestine  was  described  from  its  first  appearance  until,  in 
larvte  1  mm.  long,  it  forms  a  simple  tube  from  the  hyobranchial  gill-slit  to  the  anus. 
In  the  stages  succeeding  that  the  rudiments  of  the  liver  and  of  the  air-bladder  make 
their  appearance.    Parts  of  the  tract  are  at  the  same  time  otherwise  modified. 

In  larvsB  1*8  mm.  long  (figs.  150, 156, 157)  the  intestine  is  broad  and  depressed  just 
behind  the  hyobranchial  slit,  and  its  walls  are  composed  of  ciliated  cells  18/i  high. 
In  the  roof  the  nuclei  of  the  cells  are  slightly  nearer  the  free  ends  of  the  cells  and 
nearly  all  are  on  the  same  level. 

In  the  floor  there  are  besides  this  layer  of  cells  a  few  scattered  ones  among  the 
bases  of  the  others  (figs.  156, 157).    Towards  the  back  part  of  the  gullet  the  lumen 
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causes  which  brought  about  a  retardation  of  the  functional  intestine  would  not  neces- 
sarily affect  the  functionless  postanal  section.  It  thus  happens  that  the  iiostanal 
vesicle  in  teleosts  appears  as  Kupffer's  vesicle  before  any  luuien  is  formed  in  the 
intestine.  In  SerranuSj  at  least,  it  lies  at  the  end  of  a  postanal  gut^  In  the  trout, 
according  to  Henneguy,  and  in  Cymatogagier  it  is  at  least  in  part  incorporated  in  the 
intestine.  Kupffer's  vesicle  is,  moreover,  the  only  part  of  the  intestine  raised  from  the 
yolk  before  a  floor  is  acquired.  [  In  Serranug  (Wilson,  1890)  this  raised  portion  is  not  con- 
fined  to  Kupffer's  vesicle.]  Kupffer's  vesicle,  in  Cymatogaster  at  least,  is  more  than 
the  postanal  vesicle  of  elasmobranchs.  The  archenteron,  the  postanal  vesicle,  and 
neurenteric  canal  all  seem  represented  by  it. 

In  Cymatogaster  it  is  seen  that  a  part  of  this  vesicle  is  for  a  time  the  direct  con- 
tinuation of  the  alimentary  tube  and  that  during  this  time  a  narrow  slit  (neurenteric 
canal)  extends  upward  from  its  anterior  half.  This  upward  extension  is  formed  in 
CtenolabruSj  according  to  Agassiz  and  Whitman,  at  the  closing  of  the  blastopore.  But 
the  condition  described  by  them  I  have  never  been  able  to  see  in  any  of  the  pelagic 
eggs  examined  by  me. 

If  we  consider  a  part  of  the  vesicle  the  homologue  of  the  postanal  vesicle  of  elasmo- 
branchs it  remains  to  be  shown  why  in  Oymaiogiuier  it  forms  part  of  the  {permanent 
intestine.  The  cause  is  not  far  to  seek.  The  embryo,  in  the  first  place,  is  shortened  on 
account  of  the  small  yolk  at  the  i>eriphery  of  which  it  is  formed,  the  tail  being  repre- 
sented by  a  large  knob  of  undifferentiated  cells.  On  the  other  hand,  the  alimentary 
canal  is  precociously  developed,  owing  to  viviparity,  and  the  whole  of  the  hyirablastic 
area  is  utilized  in  forming  the  permanent  alimentary  tract. 

Agassiz  and  Whitman  (1884)  traced  Kupffer's  vesicle  in  several  si>ecies  of  i>elagic 
eggs.  In  the  formation  they  found  what  Kingsley  and  Conn  had  already  well  described. 
It'^arisesbythefusionorconfluenceof  a  cluster  of  granules.  •  *  •  In  Ctenolabrus 
the  granules  appear  soon  after  the  embryonic  ring  passes  the  equator,  when  the  length 
of  the  embryo  is  about  four-fifths  of  the  diameter  of  the  ovum.  Its  maximum  diameter 
when  ftiUy  formed  is  seldom  more  than  0*03  mm.  During  its  formation,  till  it  reaches  its 
maximum  size,  it  lies  beneath  the  chorda  and  the  entodermic  stratum  and  has  no  sort 
of  relation  with  any  tubular  structure  whatever.  *  *  Yeutrally  and  laterally  it  is 
bounded  by  periblast  material.  *  *  *  It  grows  smaller  after  the  closure  of  the  blasto- 
I>ore,  and  during  this  period  in  a  number  of  species  it  rises  from  the  periblast  into  the 
entoderm,  where  it  vanishes."  Behind  this  they  have  found  a  variable  number  of 
secondary  caudal  vesicles. 

Henneguy  (1889)  describes  some  of  the  distinguishing  phases  of  Kupffer's  vesicle 
in  the  trout  ( Salmo  fario, )  ( He  first  described  it  as  early  as  1880. )  The  first  indications 
of  a  modification  in  the  region  of  the  ftiture  vesicle  were  noticed  very  early  and  the 
vesicle  itself  was  quite  large  when  but  two  or  three  protovertebrse  bad  been  formed. 
The  cells  in  this  region  are  larger  than  the  others  and  are  undergoing  division.  There 
are  but  few  of  these  cylindrical  cells,  and  they  are  in  contact  with  the  periblast,  and 
later  one  sees  ''une  invagination  se  produise  dans  Tembryon  pour  former  la  v^sicule.^ 
This  mass  of  cells  is  the  first  indication  of  Kupffer's  vesicle.  Its  growth  must  be 
quite  rapid,  for  it  is  0*11  mm.  long  and  0*09  wide  when  but  two  or  three  protovertebrse 
are  formed,  and  occupies  ^<  la  place  de  la  corde  dorsale,"  i.  e.,  it  is  entirely  surrounded  by 
hyiKiblast.  It  lies  just  in  frcmt  of  the  caudal  swelling  <*au  point  oii  commence  k  se 
differencier  le  mesoderm."    He  points  out  that  it  differs  in  its  position  in  the  entoderm 
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between  the  mesoderm  and  ectoderm.    In  the  anterior  region  the  cells  of  the  nenrula 
(fig.  65)  are  seen  to  radiate  from  the  dorsal  depression. 

The  ectoderm  is  everywhere  about  three  cells  deep.  The  outermost  layer  is  dif- 
ferentiated into  a  flattened  epithelium. 

While  the  relation  of  the  head  end  of  the  embryo  to  the  blastopore  can  not  be 
certainly  decided,  it  seems  probable  that  at  this  period  the  embryo  encircles  consid- 
erably more  than  half  a  circumference  of  the  yolk.  The  length  of  the  embryo  is  now 
increased,  chiefly  at  the  expense  of  the  caudal  mass  of  cells. 

Anatomy  of  an  embryo  with  three  protovertebrce, — Of  this  stage  I  have  two  good 
series  of  sections.  One  of  the  embryos  was  cut  in  the  sagitt-al  plane,  the  other  at  right 
angles  to  it.  The  former  was  figured  (figs.  5,  6)  in  my  account  of  the  sex  cells,  but 
the  anterior  was  mistaken  for  the  posterior. 

The  entoderm  in  this  stage  forms  a  layer  over  nearly  the  entire  yolk.  The  only 
region  where  it  could  not  be  distinguished  was  over  the  small  portion  of  yolk  between 
the  caudal  mass  of  cells  and  the  head  of  the  embryo.  In  the  anterior  region  it  grad- 
ually merges  into  the  one-cell-deep  mesoderm.  Along  the  axial  line,  beneath  the 
notochord,  the  entoderm  is  about  two  cells  deep.  Just  to  one  side  of  this  median  line 
the  entoderm  is  three  or  four  cells  deep;  at  the  sides  of  the  yolk  it  dwindles  to  an 
attenuated  layer  but  one  cell  deep  (figs  72, 73),  and  along  the  ventral  line  it  is  merged 
with  the  mesoderm.  In  longitudinal  sections  the  entoderm  is  still  evident,  even  in  this 
region  (fig.  67).  Just  in  front  of  the  caudal  region,  where  the  three  layers  merge  into 
each  other,  the  entoderip  has  a  columnar  arrangement  and  is  raised  some  distance  from 
the  yolk  (fig.  68  kv).  This  is  the  first  indication  of  Kupffer's  vesicle.  In  cross-section 
the  raised  region  is  seen  to  be  quite  wide,  with  the  outer  angle  projecting  upward  and 
outward  (fig.  73).  The  further  development  of  Kupffer's  vesicle  will  be  described  in 
another  chapter. 

The  principal  difference  between  the  entoderm  of  Cymatogaater  and  other  teleosts 
during  this  stage  lies  in  the  fact  that  it  is  composed  of  several  layers  of  cells  and  that 
it  covers  the  greater  part  if  not  the  whole  of  the  yolk. 

The  notochord  is  well  formed  and  has  assumed  its  final  outline  back  to  the  neuren- 
teric  region,  where  its  outlines  merge  into  the  general  mass.  In  front  it  tapers  to  a 
I>oint.  The  notochordal  cells  are  as  yet  but  little  different  from  the  cells  of  the  other 
structures.  The  outlines  of  the  nuclei  and  of  the  cell  itself  are  a  little  more  prominent 
and  the  cells  are  anteroposteriorly  compressed.  This  gives  their  nuclei  in  the  sag- 
gittal  section  (67)  vertical  oval  outUnes  and  gives  the  impression  that  the  cells  have 
a  vertical  columnar  arrangement  which  they  do  not  in  reality  have. 

The  mesoderm  consists  of  a  single  layer  of  cells  in  the  anterior  cephalic  region 
(fig.  71).  It  rapidly  thickens  backward  on  either  side  of  the  notochord  and  neural 
ridge  (fig.  70).  The  cephalic  region,  or  the  region  in  front  of  the  first  protovertebraB, 
is  about  the  third  of  the  entire  length.  There  is  no  cavity  in  the  protovertebrae,  but 
the  nuclei  are  arranged  in  an  epithelial  manner  around  a  central  region.  The  three 
protovertebrsB  extend  over  one-fifth  of  the  length  of  the  embryo.  In  the  embryo  cut 
in  a  sagittal  direction  the  mesoderm  just  behind  the  third  protovertebra  contains 
numerous  sex  cells;  behind  these  the  mesoderm  disappears  as  a  distinct  layer.  From 
the  thickened  masses  along  the  notpchord  the  mesoderm  extends  over  the  yolk  in 
all  directions,  thinning  out  to  two  and  further  laterally  to  a  single  layer  of  cells,  the 
two  sheets  meeting  along  the  ventral  line  of  the  embryo.    It  is  only  in  cross- sections 
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need  but  continued  conditions,  such  as  exist  in  the  ovary  for  the  hyobranchial  cleft, 
to  entirely  replace  the  present  mouth.  To  discover  where  the  primitive  mouth  was  is 
quite  another  question.  We  may  assume  that  it  opened  into  the  gill-cavity  in  theregion 
of  the  first  gill-slit,  since  here  a  lumen  exists  long  before  it  is  formed  forward.  In  this 
connection  a  strand  of  hypoblast  cells  extending  up  from  the  wall  of  the  intestine  in 
the  median  line  just  in  front  of  the  chorda  becomes  of  great  interest.  It  is  indicated 
quite  early  (fig.  152),  or  as  soon  as  the  lumen  is  continuous  from  the  gill-slit  to  the  anus, 
and  it  is  still  striking  in  larvae  over  3  mml  long  (fig.  166),  after  which  it  gradually 
disappears.  This  structure  is  not  connected  with  the  gills  nor  have  I  been  able  to 
connect  it  with  the  history  of  any  other  structure.  This  strand  of  hypoblast  cells  may 
indeed  be  the  vestige  of  the  primitive  gullet.  I  have  so  far  not  been  able  to  trace  it 
through  or  even  into  the  brain. 

The  thyroid  gland  and  the  hypophysis  make  their  appearance  when  the  larvaB 
are  about  1*8  mm.  long.  The  thyroid  appears  as  a  thickening  in  the  ventral  layer  of 
hypoblast  just  in  front  of  the  anterior  end  of  the  heart  (figs.  171ft  and  171c).  The 
hypophysis  is  somewhat  different  from  the  start.  The  cells  of  the  roof  become  columnar 
and  several  layers  thick  and  a  refold  is  formed.  This  condition  is  well  demonstrated 
in  fig.  166. 

Shortly  afterward  the  infolded  cells  are  constricted  off  from  the  rest  of  the 
hypoblast  and  lie  as  an  independent  structure  at  the  base  of  the  brain  (fig.  177). 

Oills. — The  formation  of  the  first  gill- slit  has  been  described  in  connection  with  the 
intestine,  and  the  hyomandibular  and  mandibular  slits  have  also  been  considered.  It 
remains  now  to  trace  the  formation  of  the  posterior  slits.  Soon  after  the  formation  of 
the  hyobranchial  a  thickened  mass  is  formed  behind  it;  this  mass  extends  out  beyond 
the  outline  of  the  body  of  the  embryo,  and  owing  to  its  well-defined  limits  is  con- 
spicuous in  the  living  larva  (figs.  83-91)  as  well  as  in  sections.  (Figs.  137, 139, 150-167, 
172  to  174.) 

This  mass  is  largely  composed  of  mesoblastic  cells.  It  grows  very  rapidly  and 
from  it  are  derived  the  skeleton  and  the  soft  parts  of  the  gill-arches.  The  gill-clefts 
arise  as  pouches  extending  out  from  the  entoderm.  These  may  be  met  by  shallow 
ingrowths  of  ectoderm  (fig.  150,  br,  8).  The  pouches  are  formed  from  the  hyobranchial 
backward.  They  seem  to  be  somewhat  irregular  at  first  and  hollow  (figs.  151  and  156), 
but  later  the  layers  of  hyi>oblast  forming  them  are  closely  appressed,  all  the  space 
between  them  having  disappeared.  The  second  is  forming  when  the  larva  is  about 
1  mm.  long  (figs.  136  and  137);  the  third  when  it  has  reached  a  length  of  I'S  mm. 
These  measurements  are  after  hardening;  the  living  larvse  were  probably  somewhat 
longer. 

The  fifth  slit  is  nearly  completed  at  2*5  mm.  Though  the  slits  are  potentially 
completed  so  early,  the  two  layers  of  hypoblast  composing  them  are  not  separated  from 
each  other  till  the  larvae  have  attained  twice  this  length.  They  ati^  seen  to  be  sepa- 
rating in  a  larva  4  mm.  (fig.  137).  The  slits  are  not  vertical,  but  extend  downward  and 
forward.  In  the  early  stages  the  thickened  mass  containing  the  rudiments  of  the  gills 
are  entirely  lateral.  Below  there  is  but  a  single  layer  of  mesoderm  (139).  After  the 
potential  slits  have  been  formed  the  mesoderm  between  them  grows  downward  and 
forward  till  it  reaches  nearly  the  median  line  in  larvti^  a  little  over  3  mm.  long. 
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lietween  the  mesoderm  and  ectoderm.  In  the  anterior  region  the  cells  of  the  neurula 
(fig.  65)  are  seen  to  radiate  from  the  dorsal  depression. 

The  ectoderm  is  everywhere  about  three  cells  deep.  The  outermost  layer  is  dif- 
ferentiated into  a  flattened  epithelium. 

While  the  relation  of  the  head  end  of  the  embryo  to  the  blastopore  can  not  be 
certainly  decided,  it  seems  probable  that  at  this  period  the  embryo  encircles  consid- 
erably more  than  half  a  circumference  of  the  yolk.  The  length  of  the  embryo  is  now 
increased,  chiefly  at  the  expense  of  the  caudal  mass  of  cells. 

Anatomy  of  an  embryo  with  three  protovertebree. — Of  this  stage  I  have  two  good 
series  of  sections.  One  of  the  embryos  was  cut  in  the  sagittal  plane,  the  other  at  right 
angles  to  it.  The  former  was  figured  (figs.  5,  6)  in  my  account  of  the  sex  cells,  but 
the  anterior  was  mistaken  for  the  posterior. 

The  entoderm  in  this  stage  forms  a  layer  over  nearly  the  entire  yolk.  The  only 
region  where  it  could  not  be  distinguished  was  over  the  small  portion  of  yolk  between 
the  caudal  mass  of  cells  and  the  head  of  the  embryo.  In  the  anterior  region  it  grad- 
ually merges  into  the  one-cell-deep  mesoderm.  Along  the  axial  line,  beneath  the 
notochord,  the  entoderm  is  about  two  cells  deep.  Just  to  one  side  of  this  median  line 
the  entoderm  is  three  or  four  cells  deep;  at  the  sides  of  the  yolk  it  dwindles  to  an 
attenuated  layer  but  one  cell  deep  (figs  72, 73),  and  along  the  ventral  line  it  is  merged 
with  the  mesoderm.  In  longitudinal  sections  the  entoderm  is  still  evident,  even  in  this 
region  (fig.  67).  Just  in  front  of  the  caudal  region,  where  the  three  layers  merge  into 
each  other,  the  entoderm  has  a  columnar  arrangement  and  is  raised  some  distance  from 
the  yolk  (fig.  68  kv).  This  is  the  first  indication  of  Kupffer's  vesicle.  In  cross-section 
the  raised  region  is  seen  to  be  quite  wide,  with  the  outer  angle  projecting  upward  and 
outward  (fig.  73).  The  further  development  of  Kupffer's  vesicle  will  be  described  in 
another  chapter. 

The  principal  difference  between  the  entoderm  of  Cymatogaster  and  other  teleosts 
during  this  stage  lies  in  the  fact  that  it  is  composed  of  several  layers  of  cells  and  that 
it  covers  the  greater  part  if  not  the  whole  of  the  yolk. 

The  notochord  is  well  formed  and  has  assumed  its  final  outline  back  to  the  neuren- 
teric  region,  where  its  outlines  merge  into  the  general  mass.  In  front  it  tapers  to  a 
point.  The  notochordal  cells  are  as  yet  but  little  different  from  the  cells  of  the  other 
structures.  The  outlines  of  the  nuclei  and  of  the  cell  itself  are  a  little  more  prominent 
and  the  cells  are  anteroposteriorly  compressed.  This  gives  their  nuclei  in  the  sag- 
gittal  section  (67)  vertical  oval  outlines  and  gives  the  impression  that  the  cells  have 
a  vertical  columnar  arrangement  which  they  do  not  in  reality  have. 

The  mesoderm  consists  of  a  single  layer  of  cells  in  the  anterior  cephalic  region 
(fig.  71).  It  rapidly  thickens  backward  on  either  side  of  the  notochord  and  neural 
ridge  (fig.  70).  The  cephalic  region,  or  the  region  in  front  of  the  first  protovertebrsB, 
is  about  the  third  of  the  entire  length.  There  is  no  cavity  in  the  protovertebrse,  but 
the  nuclei  are  arranged  in  an  epithelial  manner  around  a  central  region.  The  three 
protovertebrte  extend  over  one-fifth  of  the  length  of  the  embryo.  In  the  embryo  cut 
in  a  sagittal  direction  the  mesoderm  just  behind  the  third  protovertebra  contains 
numerous  sex  cells;  behind  these  the  mesoderm  disappears  as  a  distinct  layer.  From 
the  thickened  masses  along  the  notpchord  the  mesoderm  extends  over  the  yolk  in 
all  directions,  thinning  out  to  two  and  further  laterally  to  a  single  layer  of  cells,  the 
two  sheets  meeting  along  the  ventral  line  of  the  embryo.    It  is  only  in  cross-sections 
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need  but  continaed  conditions,  snch  as  exist  in  tlie  ovary  for  the  hyobranchial  cleft, 
to  entirely  replace  the  present  month.  To  discover  where  the  primitive  month  was  is 
qniteanother  question.  We  may  assumethatitopenedintothegill-cavityintheregion 
of  the  first  gill-slit,  since  here  a  lumen  exists  long  before  it  is  formed  forward.  In  this 
connection  a  strand  of  hypoblast  cells  extending  up  from  tlie  wall  of  the  intestine  in 
the  median  line  jnst  in  front  of  the  chorda  becomes  of  great  interest.  It  is  indicated 
quite  early  (fig.  152),  or  assoon  as  the  lumen  is  continnons  from  the  gill-slit  to  theanns, 
and  it  is  still  striking  in  larvae  over  3  mm.  long  (fig.  166),  after  which  it  gradnaUy 
disappears.  This  structure  iB  not  connected  with  the  gills  nor  have  I  been  able  to 
connect  it  with  the  history  of  any  other  structure.  This  strand  of  hyi)oblast  cells  may 
indeed  be  the  vestige  of  the  primitive  gullet.  I  have  so  far  not  been  able  to  trace  it 
through  or  even  into  the  brain. 

The  thyroid  gland  and  the  hypophysis  make  their  appearance  when  the  larvse 
are  about  1*8  mm.  long.  The  thyroid  appears  as  a  thickening  in  the  ventral  layer  of 
hyiM>blast  jnst  in  front  of  the  anterior  end  of  the  heart  (figs.  1716  and  171c).  The 
hypophysis  is  somewhat  different  from  the  start.  The  cells  of  the  roof  become  columnar 
and  several  layers  thick  and  a  refold  is  formed.  This  condition  is  well  demonstrated 
in  fig.  166. 

Shortly  afterward  the  infolded  cells  are  constricted  off  frt>m  the  rest  of  the 
hypoblast  and  lie  as  an  independent  structure  at  the  base  of  the  brain  (fig.  177). 

QilU. — ^The  formation  of  the  first  gill-slit  has  been  described  in  connection  with  the 
intestine,  and  the  hyomandibular  and  mandibular  slits  have  also  been  considered.  It 
remains  now  to  trace  the  formation  of  the  posterior  slits.  Soon  after  the  formation  of 
the  hyobranchial  a  thickened  mass  is  formed  behind  it;  this  mass  extends  out  beyond 
the  outline  of  the  body  of  the  embryo,  and  owing  to  its  well-defined  limits  is  con- 
spicuous in  the  living  larva  (figs.  83-91)  as  well  as  in  sections.  (Figs.  137, 139, 150^157, 
172  to  174.) 

This  mass  is  largely  composed  of  mesoblastic  cells.  It  grows  very  rapidly  and 
from  it  are  derived  the  skeleton  and  the  soft  parts  of  the  gill-arches.  The  gill-clefts 
arise  as  xM>uches  extending  out  from  the  entoderm.  These  may  be  met  by  shallow 
ingrowths  of  ectoderm  (fig.  150,  br.  8).  The  pouches  are  formed  from  the  hyobranchial 
backward.  They  seem  to  be  somewhat  irregular  at  first  and  hollow  (figs.  151  and  156), 
but  later  the  layers  of  hypoblast  forming  them  are  closely  appressed,  all  the  space 
between  them  having  disappeared.  The  second  is  forming  when  the  larva  is  about 
1  mm.  long  (figs.  136  and  137);  the  third  when  it  has  reached  a  length  of  1*8  mm. 
These  measurements  are  after  hardening;  the  living  larvse  were  probably  somewhat 
longer. 

The  fifth  slit  is  nearly  completed  at  2*5  mm.  Though  the  slits  are  potentiaUy 
completed  so  early,  the  two  layers  of  hypoblast  composing  them  are  not  separated  from 
each  other  till  the  larvsB  have  attained  twice  this  length.  They  are  seen  to  be  sepa- 
rating in  a  larva  4  mm.  (fig.  137).  The  slits  are  not  vertical,  but  extend  downward  and 
forward.  In  the  early  stages  the  thickened  mass  containing  the  rudiments  of  the  gills 
are  entirely  lateral.  Below  there  is  but  a  single  layer  of  mesoderm  (139).  After  the 
potential  slits  have  been  formed  the  mesoderm  between  them  grows  downward  and 
forward  till  it  reaches  nearly  the  median  line  in  larvte  a  little  over  3  mm.  long. 
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tabo  extending  Irom  the  posterior  wall  of  the  pericardiom  upward  and  forward ;  the 
yolk  lies  in  the  sinus  venosus.    About  22  protovertebrae  are  formed. 

There  is  little  change  in  general  outlines  for  some  time  after  a  length  of  1  mm.  is 
reached.  The  tail  elongates  and  fin  folds  are  developed.  One  striking  feature  is  that 
the  fin-fold  is  very  narrow  at  the  tip  of  the  tail,  while  the  dorsal  and  caudal  portion 
may  be  well  developed. 

The  segmentation  of  the  hind  brain  (fig.  93)  becomes  very  prominent  when  the  larva 
has  reached  a  length  of  2  mm.  and  remains  so  till  the  larva  is  5  or  more  nun.  long. 
During  this  period  the  hind  brain  (figs.  91,  93»  96)  is  divided  by  lines  which  are  con- 
spicuous during  life,  and  quite  evident  in  preserved  specimens. 

In  larvse  5  mm.  long  (figs.  94  and  95)  the  notochord  extends  to  the  tip  of  the  tail, 
and  a  caudal  fin-fold  proper  is  not  developed;  the  dorsal  and  anal  folds  are  present. 
The  posterior  part  of  the  anal  fold  shows  a  thickening  where  the  caudal  is  finally 
formed.  The  pectoral  has  also  made  its  appearance  as  a  small  flap  on  the  shoulder. 
The  liver  has  become  well  developed  and  fills  a  part  of  the  space  formerly  occupied 
by  the  yolk,  some  of  which  still  remains.  The  heart  is  stiil  a  simple  tube  without  any 
difterentiations.  The  intestine  has  become  much  enlarged,  and  in  the  protruding  hind 
gut,  which  is  distinctly  differentiated,  ridges  have  been  formed  on  the  inner  side,  which 
later  become  transformed  to  villi.  The  whole  tube  is  still  simple  at  this  time  without 
any  loops. 

The  circulatory  system  (fig.  92)  consists  of  an  arch  extending  upward  and  forward 
from  the  heart,  thence  abruptly  backward  to  beyond  the  middle  of  the  tail,  forward  to 
near  the  anus,  downward  to  the  lower  surface  of  the  intestine,  along  which  it  extends 
till  before  reaching  the  yolk  it  bends  upward  around  the  intestine  and  then  down  over 
the  yolk  and  into  the  heart.  Shortly  afterwards  the  intestine  bends  down  at  the 
vascular  loop  and  forms  the  familiar  sigmoid  curve  (figs.  96-100).  By  this  means  the 
portal  vein  runs  straight  forward  along  the  ventral  surface  of  the  hind  gut  and 
then  directly  to  the  liver.  The  succeeding  changes  in  the  relative  size  and  the  curves 
of  the  various  parts  of  the  intestine  may  be  gathered  from  figs.  93a  to  93e. 

Concomitant  with  the  changes  in  the  intestine  the  simple  tube  of  the  heart  is 
transformed  into  auricle,  ventricle,  and  bulbus  arteriosus.  While  it  is  a  simple  tube 
it  arises  from  the  sinus  venosus  near  the  bottom.  This  origin  is  translocated  upward 
till  it  arises  from  the  top  of  the  sinus.  At  the  same  time  the  tube  has  been  lengthened 
and  two  constrictions  have  appeared.  The  posterior  section  comes  to  lie  over  the 
middle  section;  finally  the  upper  is  moved  forward,  and  by  the  elongation  of  the 
bulbus  the  middle  section  is  pushed  backward  so  that  the  relation  obtaining  in  figs. 
96-99  results.  The  definite  fins  appear  when  the  larva  has  reached  a  length  of  about  9 
mm.  (fig.  99).  The  further  externally  visible  changes  maybe  gathered  frt>m  the  accom- 
panying figures  (101-108).  Pigment  does  not  make  its  appearance  till  very  late,  and 
then  only  sparingly,  except  in  the  eye. 

Formation  of  the  intestine, — The  frindament  of  the  intestine  can  first  be  distin- 
guished in  my  sections  when  three  protovertebne  are  formed  and  several  others  are  out- 
lined (figs.  67-74).  The  conditions  are  similar  in  a  number  of  embryos  sectioned,  and 
1  have  selected  for  description  one  sectioned  longitudinally  and  another  transversely. 

In  a  section  in  the  sagittal  plane  (fig.  67)  the  line  separating  the  chorda  from  the 
neural  thickening  is  well  marked.  The  line  separating  the  chorda  from  the  under- 
lying hypoblast  is  quite  distinct  in  the  anterior  part  of  the  embryo  where  the  chorda 
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through  the  caudal  mass  (fig.  74)  that  the  mesoderm  can  not  be  distinguished  over 
the  whole  yolk. 

The  ectoderm  forms  a  layer  two  to  three  cells  deep  over  the  whole  egg.  The  outer 
layer  o£  cells  is  in  places  well  separated  from  the  inner  layers,  the  nuclei  are  slightly 
larger  than  those  of  the  inner  layers,  and  the  cytoplasm  stains  lighter.  The  neural 
thickening  consists  of  a  solid  ridge  of  cells  extending  down  from  the  ectoderm  to  the 
notochord.  From  the  sections  it  would  appear  that  there  is  little  difference  between 
different  points  along  this  region.  The  ridge  appears  deeper  just  in  front  of  the  noto- 
chord than  elsewhere,  and  here  the  lower  layer  of  cells  has  a  columnar  arrangement. 

The  diameters  of  these  embryos  are  respectively  0*27  mm.  and  0*3  mm.  The 
embryo  has  grown  till  it  fills  the  shell  and  with  but  a  slight  further  increase  it  hatches, 
the  membrane  bursting  with  the  fhrther  expansion  of  the  embryo.  In  other  teleosts 
the  hatching  process  is  largely  due  to  the  muscular  efforts  of  the  embryo,  while  in 
this  case  the  muscle  cells  can  scarcely,  if  at  all,  be  distinguished  from  other  cells  at  the 
time  of  hatching.    The  yolk  measures  158  /j.  to  200  pi. 

I  have  not  been  able  to  secure  stages  between  this  and  the  embryo  with  six  ( ?)  or 
more  protovertebrae,  which  is  hatched. 

General  development  of  the  larvce. — At  the  time  of  hatching,  the  tail  has  not  begun 
to  bud  out.  The  larva  encircles  the  entire  yolk  and  is  so  transparent  that  it  can  only 
be  found  with  a  lens.  Groups  of  spermatozoa  are  found  attached  to  its  surface.  No 
lumen  has  appeared  in  the  intestine  and  muscles  have  not  begun  to  be  differentiated, 
so  that  the  larva  is  entirely  incapable  of  motion. 

Shortly  after  hatching,  the  head  and  tail,  exteriorly  almost  identical,  sometimes 
overlap,  the  body  being  bent  over  the  yolk  (fig.  83).  However,  the  larva  rapidly 
straightens  itself  if  this  overlapping  is  normal  at  all.  The  lumen  of  the  intestine 
appears  when  10  protovertebr®  have  been  formed  (fig.  77)  and  Kupflfer's  vesicle  has 
become  enormously  enlarged.  The  muscle  cells  have  now  become  somewhat  elongate, 
though  motion  is  probably  not  yet  possible.  The  tail  is  not  yet  free  and  the  larvsB 
measure  about  0*6  mm.  By  the  time  the  larva  has  reached  a  length  of  0-8  mm.  the  tail 
forms  a  thick  blunt  projection  beyond  the  yolk  and  the  intestine  has  a  continuous  lumen 
from  near  the  anterior  end  of  the  notochord  back  to  the  future  ^anus  (figs.  78  and.  84). 
The  heart  is  represented  by  a  large  mass  of  cells  below  the  head  and  about  12  proto- 
vertebra  have  been  formed.  A  swelling  is  evident  in  the  gill  region  and  shortly  after- 
wards (by  the  time  the  larva  is  0*9  mm.  long)  the  first  gill-slit  is  opened.  The  eye  and 
auditory  organs  now  become  more  prominent,  but  no  otoliths  are  formed  as  yet.  About 
14  protovertebrsB  are  present  in  larvsB  0*9  mm.  long.  Spermatozoa  are  now  found  in  the 
intestine,  which  they  reach  through  the  first  gill-slit. 

If  larvae  are  examined  from  this  stage  till  the  mouth  is  formed  a  stream  of  the 
ovarian  fluid  is  usually  seen  entering  the  gill-slit  and  escaping  through  the  anus. 
This  stream  is  kept  in  motion  by  very  active  cilia  in  the  gullet. 

When  the  larva  has  reached  1  mm.  in  length,  the  tail  is  formed  to  a  considerable 
extent  and  terminates  in  a  blunt  lobe.  The  hypertrophy  of  the  hind  gut  has  begun  and 
reaches  some  distance  beyond  the  yolk-sack.  One  of  the  most  peculiar  structures  of 
the  larva,  the  enormous  yolk-sack,  has  now  become  well  developed.  The  yolk  is 
quite  minute  and  lies  at  the  posterior  end  of  this  cavity,  and  all  the  remaining  yolk- 
sack  is  utilized  as  a  pericardium  (figs.  88  and  90.)    The  heart  is  now  a  simple,  slender 
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Some  of  the  cells  of  the  floor  of  the  intestine  may  be  derived  from  the  roof  directly. 
If  so,  such  cells  are  derived  from  the  region  just  below  the  chorda  (fig.  127)  and  dem- 
onstrate the  bilateral  condition  of  the  enteron.  The  same  bilateral  condition  becomes 
still  more  evident  later,  when  frequently  two  lumina  make  their  appearance,  esi>ecially 
in  the  anterior  region  (fig.  122).  Kupfier's  vesicle  has  now  become  much  larger 
(figs.  75, 110, 113),  but  since  it  is  such  a  striking  feature  of  the  stages  succeeding  the 
one  under  consideration  it  will  be  dealt  with  in  a  separate  chapter. 

In  a  slightly  older  larva  (fig.  76),  which  differs  from  the  one  just  described  in  being 
straightened  out,  the  hypoblast  presents  in  a  sagittal  section  the  same  appearance 
seen  in  the  preceding  stage.  But  a  layer  of  horizontal  cells  is  now  present  between 
the  yolk  and  the  main  mass  of  hypoblast  (figs.  117, 125, 126, 127).  In  other  words, 
the  ingrowth  of  hypoblast  has  now  reached  the  median  line,  and  the  floor  of  the  enteron 
has  been  completed.  Transverse  sections  demonstrate  the  completion  of  the  floor  in 
the  whole  of  the  postcephalic  region  exclusive  of  Eupfier's  vesicle,  which  is  now  a  very 
large  cavity  (fig.  76). 

Soon  after  the  completion  of  the  floor  as  far  as  just,  described,  the  lumen  appears 
both  anteriorly  and  i>osteriorly  (fig.  77).  It  is  formed  by  the  separation  of  the  two 
layers  of  cells  already  formed.  The  separation  usually  begins  laterally  and  grows 
towards  the  middle  line.  This  is  especially  true  of  the  cephahc  portion  (figs.  121, 
122,  127, 130).  In  the  front  part  of  the  body  the  hypoblast  is  about  as  high  as  wide 
(figs.  23, 130, 131),  while  in  the  posterior  region  it  is  many  times  as  wide  as  high, 
encircling  the  whole  of  this  portion  of  the  yolk,  and  the  lumen  formed  here  is  a 
Ashaped  slit  with  very  long  arms,  and  occasionally  an  upward  extension  at  the 
median  line  (figs.  124, 133, 134).  The  posterior  lumen  is,  therefore,  ttom  the  first 
potentiaUy  very  wide,  for  as  soon  as  the  lower  layer  is  separated  from  the  upper  to 
its  full  extent  the  intestine  is  relatively  very  large  in  this  region. 

As  stated  above,  the  lumen  is  formed  in  front  and  behind  simultaneously.  The 
gullet  or  middle  region  remains  a  solid  rod  (figs.  77, 131, 132).  This  appearance  led  me 
at  first  to  suppose  that  the  posterior  intestine  is  precociously  developed;  but,  as  we 
have  seen,  the  floor  of  the  entire  intestine  is  formed  continuously  from  before  backward, 
and  the  solid  mass  is  the  result  of  the  retardation  of  the  formation  of  the  lumen 
between  the  two  layers  of  the  hypoblast,  after  such  a  separation  has  taken  place  in 
front  and  behind.  I  am  not  aware  that  a  similar  condition  has  been  found  in  other 
teleosts  more  than  once  before.  A  similar  condition  is,  however,  described  by 
Balfour  (Elasmobranch  Fishes,  p.  217)  tor  elasmobranchs.  In  elasmobranchs  the 
CBsophagus  has  a  well-developed  lumen  like  the  remainder  of  the  alimentary  tract, 
but  <^its  lumen  becomes  smaller  and  finally  vanishes,  and  the  original  tube  is  replaced 
by  a  solid  rod  of  uniform  and  somewhat  polygonal  cells."  Although  a  lumen  does  not 
at  first  appear  in  Cymatogaster^  its  equivalent  does,  if  we  bear  in  mind  that  the 
floor  is  formed  after  the  exact  method  used  in  elasmobranchs  to  form  a  lumen,  t.  e., 
by  the  ingrowth  below  of  the  marginal  cells  of  the  hy^ioblast.  What  morphological 
significance  this  retrogressive  development  of  the  part  of  the  intestine  in  elasmo- 
branchs and  in  teleosts  has  I  am  unable  to  suspect,  unless  indeed  Balfour's  conjecture 
(II,  61)  may  be  correct.  He  has  found  a  solid  CBSophagus  in  the  salmon  (sp.)  long 
after  hatching.  <*  It  appears  not  imi)ossible  that  this  feature  in  the  cesophagus  may 
be  connected  with  the  fact  that  in  the  ancestors  of  the  present  types  the  oesophagus 
was  perforated  by  gill-slits;  and  that  in  the  process  of  embryonic  abbreviation  the 
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cells  have  become  very  difterent  from  the  hyi)obla8t  beneath  and  have  become  re- 
arranged. In  the  caudal  swelling  the  two  structures  are  not  separated  by  any  distinct 
line,  and  the  difference  between  the  cells  of  the  future  chorda  and  the  gut  are  not  so 
well  differentiated.  In  the  head  the  hyx>oblast  underlying  the  chorda  is  quite  thin; 
caudad  it  becomes  gradually  thicker  and  finally  columnar  in  arrangement.  This 
columnar  region  stains  darker  than  the  surrounding  cells.  In  the  iK>sterior  part  of 
this  region  the  columnar  hypoblast  is  raised  from  the  yolk  to  form  a  distinct  arch,  or 
rather,  as  is  seen  in  transverse  section,  a  transverse  fold  raised  ^m  the  yolk  (fig.  73). 

The  outer  edges  of  this  fold  are  raised  a  little  higher  than  the  median  portion, 
and  it  extends  and  gradually  disappears  backward.  The  floor  of  this  arch  is  very 
largely  formed  by  the  yolk,  its  posterior  extension  entirely  so.  Below  the  arch  there 
are  a  few  cells  which  are  very  probably  derived  from  its  own  roof,  from  which  several 
cells  project  (figs.  68-73).  This  space  is  the  first  observed  condition  of  Kupffer's 
vesicle.  Gross-sections  show  that  at  this  time  the  hypoblast  extends  over  the  greater 
part  of  the  yolk,  if  not  entirely  over  it  (figs.  71-74;  hjrpoblast  cells  have  nucleoli 
indicated).  Near  the  middle  it  is  several  (5)  cells  deep  over  nearly  half  the  curcum- 
ference  of  the  yolk.  It  is  columnar  only  below  and  a  short  distance  on  either  side  of 
the  chorda;  latterly  it  becomes  thicker,  but  thins  out  again  to  a  thickness  of  one  cell 
(fig.  72).  The  section  extending  through  Kupffer's  vesicle  shows  that  at  its  outer 
margins  it  extends  as  short  pockets  toward  the  ectoderm.  In  this  fact  it  resembles 
very  closely  the  conditions  found  later  in  the  region  of  the  forming  gills,  which  arise 
as  similar  outward  extensions  from  the  alimentary  tract. 

In  an  embryo  just  freed  from  the  zona  radiata,  and  which  still  greatly  resembles 
the  stage  just  described,  nine  protovertebrsB  are  formed,  and  the  development  of  the 
intestine  has  made  great  progress.  The  anterior  part  of  the  chorda  is  well  formed, 
and  the  hypoblast  below  it  is  but  one  cell  deep.  Caudad  the  thickness  of  the  hypo- 
blast increases  till  it  is  about  five  cells  deep  (fig.  75).  In  the  anterior  part,  where  the 
hyx>obla8t  is  but  one  cell  deep,  evaginations  extend  upward  and  outward  toward  a 
point  below  the  fundaments  of  the  ear.  These  folds  are  of  considerable  cephalo> 
caudad  extension,  reaching  in  one  embryo  through  nineteen  cross-sections  (figs.  109, 
115).  These  outpushings  are  for  the  most  part  solid  at  this  stage.  The  peripheral 
cells  of  this  structure  (the  giUs)  are  columnar.  The  outer  layer  of  cells  extends  some 
distance  over  the  yolk.  Immediately  behind  the  gill  region  the  method  of  the  forma- 
tion of  the  floor  of  the  intestine  becomes  evident  (fig.  110).  The  upper  cells  of  the 
hypoblast  have  a  dorsoventral  columnar  arrangement.  The  lower  cells,  on  the  other 
hand,  have  the  longer  axes  of  their  nuclei  in  a  horizontal  posij^ion,  the  edges  of  the 
hypoblast  having  become  turned  in.  No  space  is  at  first  evident  between  this 
lower  and  the  upper  layers,  the  infolding  resulting  in  a  solid  bilateral  mass  of  cells. 
The  lateral  extent  of  the  hypoblast  is  no  longer  as  great  as  it  was  in  the  preceding 
st-age  (figs.  110-112).  Farther  back,  where  the  ingrowth  to  form  the  potential  floor 
of  the  intestine  does  not  take  place  until  some  time  later,  and  where  the  intestine,  as 
wUl  be  seen  later,  is  very  wide  from  the  beginning,  the  hypoblast  still  extends  over  a 
considerable  portion  of  the  yolk  (figs.  112, 113).  The  same  process  of  forming  tiie 
intestine  takes  place  in  this  region  later,  t.  e.,  the  hypoblast  becomes  columnar  and 
cells  grow  from  the  margin  inward  to  form  a  layer  between  the  yolk  and  the  main 
mass  of  hypoblast  cells  without  at  once  forming  a  lumen. 
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come  in  contact  with  them  they  are  whirled  about  so  that  the  presence  of  cilia  becomes 
very  evident.  In  later  stages  they  become  conspicaous  in  sections  and  smaller  cilia 
seem  also  to  be  formed  in  the  wider  parts  of  the  intestine,  bat  I  have  not  been  able 
to  demonstrate  them  in  sections. 

Cilia  have  recently  been  described  in  the  intestin^  of  fishes  by  Mcintosh  and 
Prince,  1891,  p.  772 :  ^^  Many  preparations  show  a  lining  apparently  of  cilia,  and  there 
is  thus  great  probability  that  the  enteric  tract — the  OBSophageal  portion  at  least— of 
yoong  teleosteans  is  ciliated." 

The  intestine  is  now  a  single  tube  firom  the  hyobranchial  slit  to  the  anus,  with  four 
well-defined  regions:  the  gill-cavity  into  which  the  gill-slit  opens,  the  ciliated  gullet, 
a  narrow  indifferent  region  (the  future  stomach),  and  the  wide  hind  gut  with  high 
columnar  cells.  So  far  none  of  the  glands  to  be  derived  from  the  enteron  have 
appeared.  The  liver  and  air-bladder  appear  in  the  stages  immediately  succeeding  the 
one  described  in  the  third  region  enumerated.  The  hypophysis  and  the  thyroid  gland 
are  derived  stOl  later  from  the  lining  of  the  buccal  cavity  and  the  hypoblast  extending 
forward  from  this  region. 

Before  describing  the  ftirther  development  of  the  alimentary  tract  it  will  be  nec- 
essary to  go  back  and  follow  the  modifications  of  Eupffer's  vesicle  which,  at  the  last 
stage  described,  has  disappeared. 

Historical  on  alimentary  canal. — Hofimann,  1882,  p.  5,  found  the  h3rpoblast  to  con- 
sist of  a  single  layer  of  spindle-shaped  cells  whose  lateral  extent  was  not  equal  to  that 
of  the  mesoderm.  He  found  the  tube  to  be  formed  from  in  front  backward.  In  the 
head  region  the  hypoblast  has  a  great  lateral  extent,  and  it  is  here  that  two  lateral 
infoldings  occur.  The  second  or  lower  layers  so  formed  grow  toward  each  other  till 
they  meet.  The  two  layers  lie  close  upon  each  other,  so  that  a  lumen  is  not  evident 
fr^m  the  first.  The  gills  are  formed  by  a  still  further  outgrowth  in  definite  regions 
and  are  developed  from  in  front  backward.  He  considers  the  formation  in  the  region 
of  the  ear-capsule  peculiar,  since  the  hypoblast  which  is  here  folded  first  of  all  extends 
upward  so  that  it  lies  close  to  the  auditory  vesicle.  These  outpushings  move  forward 
later  when  the  gill  formation  has  begun  and  finally  break  through  to  the  outside  and 
form  a  larval  spiracle.  It  soon  disappears.  In  the  trunk  the  intestine  is  formed  by 
two  infoldings,  as  in  the  head,  but  the  hypoblast  is  much  more  restricted  laterally  and 
the  intestine  consequently  much  narrower.  A  lumen  does  not  appear  at  once,  and 
this  is  formed  in  the  hind  gut  first. 

Agassiz  and  Whitman,  1884,  found  the  secondary  entoderm  one  cell  deep.  This  is 
divided  into  two  masses  by  the  chorda,  but  the  two  parts  unite  below  the  chorda  later. 
About  the  time  the  blastopore  closes  the  strip  beneath  the  chorda  becomes  two  or 
three  cells  deep.  This  thickened  mass  gives  rise  to  the  alimentary  canal,  but  how  the 
tube  is  formed  they  were  unable  to  say. 

Henneguy,  1884,  found  in  the  trout  (Salmofario)  that  at  the  time  of  the  differen- 
tiation of  the  secondary  entoderm  it  is  composed  of  one  or  two  layers  of  eeUs.  (Later, 
p.  122,  he  says  three  or  four.)  During  a  stage  with  from  12to  18  protovertebrae,  when 
Kupffer's  vesicle  is  well  formed,  the  entoderm  begins  to  become  infolded  below  the 
anterior  end  of  the  notocbord  to  form  the  intestine.  The  entoderm  at  this  time 
extends  forward  to  in  front  of  the  auditory  vesicle.  It  is  raised  on  each  side  of  a 
median  line,  below  the  auditory  vesicle,  and  it  is  here  that  the  first  infolding  becomes 
evident.    The  infolding  at  this  time  does  not  extend  beyond  the  anterior  third  of  the 
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embryo.  The  luineu  in  this  region  appears  when  the  embryo  is  3-2  mm.  long  and  has 
about  22  somites.  In  the  formation  of  the  gill  the  hypoblast  extends  out  to  the  epi- 
blast  without  any  invagination  of  the  latter.  The  intestine  in  the  anterior  portion  is 
formed  as  I  have  described  it  for  Gymatogaster.  Towards  the  middle  the  intestine  ia 
said  to  be  formed  in  a  different  manner,  the  hypoblast  being  raised  in  the  middle  line 
to  form  a  canal  bounded  below  by  the  periblast. 

Mcintosh  and  Prince  find  that  in  the  embryo  whose  optic  vesicles  are  in  process 
of  formation  the  hypoblast  is  a  thin  sheet  over  the  entire  ventral  sur&ce  save  at 
the  posterior  extremity.  Later  it  becomes  a  massive  cylinder  and  the  oral  tract  a  wide 
flattened  sheet  of  hypoblast,  the  pharynx  being  a  separate  and  later  formation  than 
the  mesenteron  proper.  They  consider  Kuptfer's  vesicle  as  the  first  indication  of  the 
alimentary  tube,  and  it  is  only  in  this  region  that  the  alimentary  tract  is  ever  open  to 
the  yolk  below.  The  hypoblast  reaches  as  far  as  the  cardiac  region,  where  it  thins  out. 
With  the  thickening  of  the  hypoblast  the  embryo  is  raised  from  the  yolk.  Beneath 
the  eyes  the  hypoblast  becomes  thickened  as  two  longitudinal  ridges.  The  ventral 
wall  is  formed  by  hypoblast  cells  pushed  in  from  the  side,  or  of  periblast  cells.  Th^y 
seem  to  think  that  the  periblast  contributes  in  some  degree  to  budd  up  the  entire 
mesenteron.  The  mid  and  fore  portions  are  said  to  form  a  dense  cord,  in  which  a 
lumen  appears  later  by  a  forward  extension  of  the  posterior  enteric  chamber.  In  other 
words,  the  lumen  is  formed  from  behind  forward,  the  mouth  and  anus  being  the  last 
parts  formed.  The  (Esophageal  portion  they  found  ciliated  in  later  stages.  On  the 
thirteenth  day  the  alimentary  tract  of  the  gurnard  is  differentiated  into  the  following 
regions:  (1)  Oral  chamber  large,  but  depressed.  (2)  A  wide  oesophagus,  the  lumen  of 
which  is  a  horizontal  fissure;  from  this  part  the  pneumatic  duct  is  given  off.  (3)  An 
enlarged  stomach  with  the  hepatic  mass  below.  (4)  A  pyloric  portion  into  which  the 
ductus  choledochus  passes.    (5)  The  intestine. 

Wilson,  1890,  found  that  the  alimentary  canal  was  formed  ^'  by  a  process  of  folding, 
essentially  akin  to  that  found  in  amniota.  After  the  formation  of  the  notochord  the 
entoderm  is  one  cell  thick,  the  (iells  being  uniform.  In  the  trunk  region  the  cells 
become  thicker  and  a  fold  rises  up  at  this  point,  the  two  sides  being  separated  by  a  slight 
slit.  In  the  anterior  region  there  is  a  told  on  each  side  which  grows  up  and  forms  the 
embryonic  gill-slits.  In  the  posterior  part  of  the  trunk  the  entoderm  becomes  thick- 
ened along  the  median  line"  but  is  not  raised  up  in  a  fold  ;  this  region  is  transformed 
into  the  postanal  gut. 

Kupffer*8  vesicle. — Kupffer's  vesicle,  as  has  been  hinted  in  the  preceding  pages, 
has  a  remarkable  history  in  Gymatogaster.  It  arises  as  an  up-pushing  of  the  hypo- 
blast which  has  previously  become  columnar,  in  the  posterior  part  of  the  embryo 
when  about  three  proto vertebrae  have  been  formed  (figs.  67, 68,  70,  73).  It  later  devel- 
ops a  floor  of  hypoblast  as  usual  among  fishes.  But  here  comparison  must  stop.  While 
in  teleosts  in  general  it  is  quite  a  minute  structure*  and  entirely  disappears  behind  the 
region  of  the  anus  in  some  teleosts,  in  Gymatogaster  it  becomes  ft^uently  half  the  length 
of  the  yolk  into  which  it  pushes  or  eats  a  large  pit  and  finally  is  divided  into  three  di8- 
tinct  vesicles,  each  one  of  which  is  larger  than  the  ordinary  Kupffer's  vesicle,  and  each 
of  which  has  a  difierent  history  and  fate.    The  middle  one  remains  as  an  enlargement 

*In  Ctenolabrus  it  uieaHuros  0'03  mm.  during  its  largest  stage.  In  Cymatogaater  it  reaches  a  length 
of  0'13  mm.)  which  is  about  half  the  length  of  the  yolk.  Its  maximum  height,  exclusive  of  the  depres- 
sion formed  in  the  yolk,  is  about  0*05  mm. 
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of  the  bind  gut,  which,  however  extends  even  farther  in  later  stages,  the  anas  forming 
some  distance  behind  the  original  place  of  the  vesicle.  The  lower  one  remains  for  some 
time  as  a  space  in  the  yolk  and  the  apper  one  is  pushed  apward  and  disappears  through 
a  proliferation  of  the  cells  of  its  wall  when  about  fifteen  protovertebne  have  been  formed. 
1  will  describe  the  successive  phases  of  this  structure  as  they  could  be  made  out  by 
my  material.  The  conditions  described  by  Henneguy  for  the  trout  approach  nearer 
those  of  the  middle  vesicle  of  Cymatogaster  than  any  others  made  known  so  far. 

As  stated  above,  Kupffer's  vesicle  makes  its  appearance  early;  when  three  proto- 
vertebrse  have  been  formed  it  is  a  well-defined  structure.  Before  this  stage  it  has  not 
been  seen.  At  this  time  it  is  a  broad,  short,  low  space  between  the  yolk  and  the 
hypoblast,  a  short  distance  behind  the  end  of  tae  notochord.  The  hypoblast  cells  form- 
ing its  roof  are  high  columnar.  The  greater  part  of  the  floor  is  composed  of  the  yolk, 
but  in  a  few  places  cells  are  also  found  on  the  floor  of  the  vesicle,  but  these  are  not 
regularly  arranged.  (Longitudinal  sectious  67,  68,  70;.  cross-section,  fig.  73.)  The 
columnar  arrangement  of  the  hypoblast  cells  is  continued  forward  for  some  distance 
in  front  of  the  vesicle.  The  ant^ro- posterior  extent  of  the  vesicle  is  much  less  than  its 
lateral  extent.  The  outer  angles  of  the  vesicle  are  pushed  slightly  upward  and  out- 
ward, giving  the  roof  an  angular  appearance  and  greatly  resembling  the  conditions  of 
the  gills  in  slightly  older  larvse.  For  these  reasons  I  at  first  considered  tjiis  stage  of 
Kup£fer's  vesicle  as  the  first  indication  of  the  lumen  of  the  alimentary  canal  in  the 
region  of  the  gills. 

In  a  larva  with  ten  protovertebrsB  it  has  become  a  large  shallow  subcircular 
cavity  in  the  entoderm  and  is  still  floored  by  the  yolk.  From  its  roof  a  small  dome- 
shaped  cavity  extends  still  deeper  into  the  indifferent  or  hypoblastic  mass  of  cells 
forming  this  part>of  the  larva.  The  contour  of  the  yolk  is  not  affected  by  the  vesicle 
(fig.  75).  The  cells  in  the  tail  of  this  larva  are  somewhat  disarranged,  so  that  the 
relations  of  the  vesicle  with  the  surrounding  structure  can  not  be  definitely  made 
out.  It  is,  however,  only  in  this  region  that  the  entoderm  and  yolk  are  not  in  close 
contact.    The  lumen  of  the  intestine  has  nowhere  appeared  as  yet. 

The  larva  at  this  time  forms  an  almost  complete  circle  around  the  yolk.  As  the 
larva  is  strtughtened  out  and  th^umen  of  the  intestine  is  formed,  and  even  before  any 
lumen  appears  (fig.  76),  Kupfier's  vesicle  enlarges  rapidly.  The  arrangement  of  the 
entoderm  cells  in  front  of  the  vesicle  shows  that  it  is  from  the  first  an  enlarged  por- 
tion of  the  alimentary  tract,  which  remains  without  a  floor  long  after  a  floor  is  formed 
in  all  other  parts.  At  this  time  the  vesicles  difier  greatly  in  shape  in  difi*erent  speci- 
mens,  but  all  the  larvse  examined  show  the  following  structure : 

First.  A  low  cavity  in  the  entoderm  with  considerable  lateral  extent.  Its  dorsal 
wall  of  columnar  hypoblast  is  a  direct  continuation  of  the  roof  of  the  alimentary  tract. 

Second.  A  dome-shaped  cavity  usually  in  the  anterior  half  of  the  vesicle  extending 
dorsad  (figs.  76, 77, 144).  This  dome-shaped  portion,  which  was  evident  in  the  earlier 
stage,  forms,  as  will  be  seen  later,  the  lower  half  of  the  neurenteric  canal. 

Up  to  this  stage  the  vesicle  is  formed  exclusively  iit  the  exi>ense  of  the  entoderm 
which  surrounds  it  above  and  on  the  sides,  and  frequently  forms  a  floor  at  the  margin 
of  the  vesicle.  The  contour  of  the  yolk  has  not  been  affected.  Over  the  center  of  the 
dome  the  cells  are  usually  somewhat  irregidarly  placed  as  compared  with  those  of  its 
sides,  but  a  neurenteric  canal  I  have  not  been  able  to  find  in  this  stage. 
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With  the  further  growth  of  the  vesicle  the  yolk  is  QsaaJly  infringed  upon  (fig.  145),, 
Whether  this  is  ac5complished  by  the  absorption  of  a  part  of  the  yolk,  or  whether  it 
is  simply  crowded  down,  I  am  not  able  to  say.  I  am  inclined  to  believe  that  it  is 
pushed  down  by  the  contents  of  the  vesicle;  otherwise  the  rearrangement  of  the  yolk 
particles  would  soon  fill  up  the  gap  made  by  absorption.  However,  in  later  stages  of 
yolk  absorption  (fig.  136)  the  yolk  is  frequently  eaten  into  in  very  much  the  same  way 
without  any  apparent  rearrangement  of  its  parts. 

After  the  vesicle  has  reached  its  largest  size  it  acquires  a  cellular  floor  which 
corresponds  with  the  original  outline  of  the  yolk  (fig.  146).  The  vesicle  is  thus  cut 
in  two,  a  larger  yolk  vesicle  and  an  upper  vesicle  which  forms  the  enlarged  i)ortion  of 
the  hind  end  of  the  intestine.  The  cellular  floor  seems  to  be  formed  by  an  ingrowth 
from  all  sides.  Both  sagittal  and  transverse  sections  show  that  in  earlier  stages 
hypoblast  cells  extend  in  below  the  margin  of  the  vesicle.  These  would  simply  have 
to  extend  still  further  centripetally  to  form  a  floor  for  the  whole  vesicle.  The  depres- 
sion in  the  yolk  is  at  the  same  time  converted  into  a  spherical  vesicle,  which  may  be 
termed  the  yolk  vesicle.  It  is  sometimes  partially  filled  with  a  brightly  staining  sub- 
stance, and  as  it  is  quite  evident  in  entire  specimens  (figs.  84  to  86)  I  supposed  it  to 
be  the  yolk  nucleus  before  I  examined  sections  and  learned  the  fate  of  that  structure. 
In  one  larva  the  yolk  vesicle  was  found  at  the  ventral  side  of  the  yolk  (fig.  85).  The 
yolk  vesicle  remains  longer  than  KupfTer's  vesicle,  and  in  fact  the  intestine  extends 
some  distance  beyond  it  before  it  disappears.  There  seems  to  be  no  regularity  in  its 
disappearance,  and  probably  no  importance  attaches  to  it  after  it  is  separated  from 
the  main  vesicle. 

Tlie  cellular  floor  of  the  vesicle  rapidly  thickens  as  the  tail  begins  to  grow  out, 
while  its  communication  with  the  alimentary  canal  is  maintained  (fig.  147).  The 
dome-shaped  part  is  probably  constricted  off  at  this  time  (12  protovertebrsB),  and  the 
remainder  of  the  vesicle  is  reduced  to  the  caliber  of  the  rest  of  the  alimentary  tract. 
My  sections  tell  confiicting  stories  about  the  exact  processes.  Figure  78  shows  an  irreg- 
ular cavity  at  the  end  of  the  mesenteron,  which  I  consider  the  remains  of  the  main 
vesicle.  This  cavity  is  connected  by  an  area  of  disconnected  cells  with  a  vesicle  lying 
dorsad  of  it.  Figure  148,  on  the  other  hand,  in  which  the  tail  is  not  as  long  as  in 
figure  78,  shows  a  dilation  of  the  intestine  dorsad,  at  the  end  of  which  lies  a  triangular 
cavity.  It  would  appear  that  a  part  of  the  body  of  the  original  vesicle  had  been  con- 
stricted off  with  the  dome.  The  same  appears  to  be  true  of  figure  149.  In  both  these 
larvsB  the  cells  below  this  cavity  are  disarranged.  The  connection  of  this  dorsal 
cavity,  or  vesicle,  with  the  alimentary  canal  is  now  represented  by  the  disarranged 
cells  only.  The  two  different  structures,  vesicle  and  disarranged  cells,  may,  however, 
be  harmonized.  The  dorsal  vesicle  disappears  by  the  proliferation  of  cells  firom  its 
wall  into  its  cavity.  These  cells  would  at  first  be  expected  to  be  arranged  somewhat 
differently  from  those  in  the  older  structure.  In  figure  78,  which  represents  the  older 
condition,  the  process  has  gone  far  enough  to  obliterate  all  of  the  body  of  the  vesicle 
which  had  remained  with  the  dome. 

Neurenteric  canal. — Several  of  the  larvae  described  above  leave  no  doubt  as  to 
the  meaning  of  the  dome-shaped  structure  of  Kupffer's  vesicle.  It  is  part  of  the 
neurenteric  canal.  In  all  late  stages,  as  in  figure  148,  there  are  fewer  cells  above  the 
neurenteric  canal  than  in  neighboring  regions,  and  in  several  cases  a  tubular  connec- 
tion undoubtedly  exists  between  the  remains  of  the  dorsal  vesicle  and  the  neural  region. 
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In  three  cases  (78, 148, 149)  the  dorsal  portiou  is  wholly  or  partly  filled  with  cells.  This 
is  especially  well  seen  in  fig.  78,  where  the  boandaries  of  the  dorsal  half  of  the  canal 
are  as  well  marked  as  those  of  the  ventral  half,  bnt  in  which  the  dorsal  half  contains 
cells.  The  Kame  is  true  of  another  larva  (fig.  148),  but  in  this  instance  the  walls  of  the 
dorsal  half  are  not  so  well  defined.  In  another  larva  (fig.  149)  a  narrow  bat  well-defined 
canal  extends  from  the  remains  of  the  vesicle  upward  and  then  carves  forward.  This 
is  probably  only  the  posterior  wall  of  the  neurenteric  canal.  More  or  less  well-defined 
lines  extend  from  the  anterior  portion  of  the  dome  upward.  The  same  condition  can 
be  traced  in  series  of  transverse  sections.  There  seems  then  to  be  but  little  room  for 
doubt  about  this  structure.  All  the  evidence  indicates  that  in  part  at  least  it  is  the 
neurenteric  canal.* 

Kupffer^s  vesicle  in  general — Kupffer's  vesicle  is  evidently  a  rudimentary  struc- 
ture, without  function  in  the  minority  of  fishes.  Several  quite  distinct  views  have 
been  held  as  to  the  significance  of  this  structure. 

Kupffer,  who  first  described  it,  and  recently  Henneguy,  considered  it  to  be  the 
allantois  of  higher  vertebrates. 

Balfour  homologized  it  with  the  postanal  vesicle  of  elasmobranchs. 

Cunningham,  Ziegler,  Mcintosh  and  Prince,  consider  it  to  represent  the  invagi- 
nated  gastrula  (archenteron)  of  cyclostomes  and  plagiostomes. 

Kowalewski  holds  in  the  main  to  the  same  opinion. 
.  Henneguy  formerly  considered  it  the  homologue  of  the  primitive  intestine  of 
cyclostomes  and  amphibians.     Many  others  who  have  seen  the  structure  are  non- 
committal as  to  its  significance. 

The  variety  of  opinions  may  in  part  be  due  to  the  variation  of  this  structure  in 
different  fishes,  for  there  is  no  doubt  about  the  variability  of  the  vesicle.  It  is  difficult 
to  see  how  a  waning  structure  can  represent  a  condition  that  has  not  appeared  before 
phylogenetically  and  does  not  appear  till  in  much  higher  vertebrates.  I  can  not  see 
how  it  can  represent  the  allantois.  Cunningham's  theory  is  based  on  the  presence  of  a 
canal  between  the  vesicle  and  the  blastopore.  This  canal  is  certainly  not  present  in 
Cymatogaster^  where  the  vesicle  does  not  appear  till  long  after  the  blastopore  is  closed. 

Wilson  considers  the  early  stages  homologous  with  the  terminal  part  of  the  archen- 
teron of  amphibians  and  the  later  stages  homologous  with  the  postanal  vesicle  of 
elasmobranchs. 

The  fact  that  in  the  mtyority  of  fishes  it  arises  long  before  the  alimentary  canal 
and  disappears,  or  at  least  diminishes,  before  the  alimentary  canal  is  formed  argues 
against  its  homology  with  the  postanal  vesicle  of  elasmobranchs.  It  must  be  con- 
ceded, however,  that  in  fishes  the  alimentary  canal  is  late  in  making  its  appearance 
as  compared  with  elasmobranchs.  The  alimentary  tract  is  retarded  in  teleosts  for 
some  reason  or  other.    The  caudal  vesicle  is  functionless  in  elasmobranchs  and  the 


*  I  want  to  point  oat  here  the  possibility  that  the  neurenteric  vesicle  alone  represents  the  caadal 
Tesicle  of  other  teleosts,  and  that  its  connection  with  the  lower  oart  of  the  vesicle  which  is  converted 
into  the  hind  gut  is  after  all  due  to  the  precocious  development  of  the  hind  gut,  which  thus  extends 
past  the  region  of  the  original  KupfTer's  vesicle  before  the  growth  of  the  tail  has  carried  the  latter 
farther  back.  In  that  case  the  postanal  gut  would  be  represented  by  the  dorsal  waU  of  the  hind  gut; 
t.  e.,  the  region  between  the  hind  gut  and  the  neurenteric  vesicle.  This  would  account  for  the  fact 
that  I  have  not  been  able  to  find  any  other  structure  which  might  be  homologized  with  the  postanal 
gut  frequently  described  for  teleosts.  The  lower  or  main  part  of  the  vesicle  may  then  be  looked 
upon  as  the  archenteric  cavity. 
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causes  which  brought  about  a  retardation  of  the  functional  intestine  would  not  neces- 
sarily affect  the  functionless  postanal  section.  It  thus  happens  that  the  postanal 
vesicle  in  teleosts  appears  as  Kupffer's  vesicle  before  any  lumen  is  formed  in  the 
intestine.  In  Serranusj  at  least,  it  lies  at  the  end  of  a  postanal  gut.  In  the  trout, 
according  to  Henneguy,  and  in  Gymatogaster  it  is  at  least  in  part  incorporated  in  the 
intestine.  Kupffer's  vesicle  is,  moreover,  the  only  part  of  the  intestine  raised  from  the 
yolk  before  a  floor  is  acquired.  [In  Serranus  (Wilson,  1890)  this  raised  portion  is  not  con- 
fined to  Kupffer's  vesicle.)  Kupffer's  vesicle,  in  Cymatogaster  at  least,  is  more  than 
the  postanal  vesicle  of  elasmobranchs.  The  archenteron,  the  postanal  vesicle,  and 
neurenteric  canal  all  seem  represented  by  it. 

In  Cymatogaster  it  is  seen  that  a  part  of  this  vesicle  is  for  a  time  the  direct  con- 
tinuation of  the  alimentary  tube  and  that  during  this  time  a  narrow  slit  (neurenteric 
canal)  extends  upward  from  its  anterior  half.  This  upward  extension  is  formed  in 
Ctenolahrus,  according  to  Agassiz  and  Whitman,  at  the  closing  of  the  blastopore.  But 
the  condition  described  by  them  I  have  never  been  able  to  see  in  any  of  the  pelagic 
eggs  examined  by  me. 

If  we  consider  a  part  of  the  vesicle  the  homologue  of  the  postanal  vesicle  of  elasmo- 
branchs it  remains  to  be  shown  why  in  Cymatogaster  it  forms  part  of  the  permanent 
intestine.  The  cause  is  not  far  to  seek.  The  embryo,  in  the  first  place,  is  shortened  on 
account  of  the  small  yolk  at  the  periphery  of  which  it  is  formed,  the  tail  being  repre- 
sented by  a  large  knob  of  undifferentiated  cells.  On  the  other  hand,  the  alimentary 
canal  is  precociously  developed,  owing  to  viviparity,  and  the  whole  of  the  hypoblastic 
area  is  utilized  in  forming  the  permanent  alimentary  tract. 

Agassiz  and  Whitman  (1884)  traced  Kupffer's  vesicle  in  several  species  of  pelagic 
eggs.  In  the  formation  they  found  what  Kingsley  and  Conn  had  already  well  described. 
It ' '  arises  by  the  fusion  or  confluence  of  a  cluster  of  granules.  •  •  •  In  Ctenolabrus 
the  granules  appear  soon  after  the  embryonic  ring  passes  the  equator,  when  the  length 
of  the  embryo  is  about  four -fifths  of  the  diameter  of  the  ovum.  Its  maximum  diameter 
when  fully  formed  is  seldom  more  than  0*03  mm.  During  its  formation,  till  it  reaches  its 
maximum  size,  it  lies  beneath  the  chorda  and  the  entodermic  stratum  and  has  no  sort 
of  relation  with  any  tubular  structure  whatever.  *  *  Veutrally  and  laterally  it  is 
bounded  by  i>ei-iblast  material.  *  *  *  It  grows  smaller  after  the  closure  of  the  blasto- 
pore, and  during  this  period  in  a  number  of  species  it  rises  from  the  periblast  into  the 
entoderm,  where  it  vanishes."  Behind  this  they  have  found  a  variable  number  of 
secondary  caudal  vesicles. 

Henneguy  (1889)  describes  some  of  the  distinguishing  phases  of  Kupffer's  vesicle 
in  the  trout  ( Salmo  fario. )  (He  first  described  it  as  early  as  1880. )  The  first  indications 
of  a  modification  in  the  region  of  the  future  vesicle  were  noticed  very  early  and  the 
vesicle  itself  was  quite  large  when  but  two  or  three  protovertebrse  had  been  formed. 
The  cells  in  this  region  are  larger  than  the  others  and  are  undergoing  division.  There 
are  but  few  of  these  cylindrical  cells,  and  they  are  in  contact  with  the  periblast,  and 
later  one  sees  <'une  invagination  se  produise  dans  Pembryon  pour  former  la  v^sicule." 
This  mass  of  cells  is  the  first  indication  of  Kupffer's  vesicle.  Its  growth  must  be 
quite  rapid,  for  it  is  0*11  mm.  long  and  0*09  wide  when  but  two  or  three  protovertebr» 
are  formed,  and  occupies  ^'  la  place  de  la  corde  dorsale,"  t.  e.,  it  is  entirely  surrounded  by 
hypoblast.  It  lies  just  in  front  of  the  caudal  swelling  "an  point  ou  commence  k  se 
differencier  le  mesoderm."    He  points  out  that  it  differs  in  its  position  in  the  entoderm 
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from  the  condition  usually  prevailing  in  fishes  where  it  projects  into  the  vitellus.  He 
then  states  that  this  difference  is  of  no  importance  (1881),  for  in  a  later  stage  the  vesicle 
<^peut  faire  saillie  hors  de  I'embryon"  and  thus  become  as  in  other  fishes.  In  other 
words,  the  process  described  by  Agassiz  and  Whitman  is  here  said  to  be  inverted.  In 
a  stage  with  twenty-two  protovertebrie  it  is  figured  as  the  enlarged  posterior  end  of  the 
alimentary  canal.  It  would  here,  then,  permanently  form  a  part  of  the  intestine,  and 
in  this  respect  agree  with  the  middle  vesicle  in  Cymaiogaster,  It  elongates  antero- 
posteriorly  and  becomes  pyriform.  It  comes  directly  in  contact  with  the  nervous 
thickening  above.  It  is  only  the  first  indication  of  the  digestive  tube.  It  is  important 
on  account  of  its  relation  with  the  nervous  system  and  the  notochord  and  the  region 
corresponds  to  the  region  of  the  neurenteric  canal  of  other  vertebrates.  He  has  never 
found  a  canal  leading  to  the  exterior.  He  considers  the  opinion  of  Kingsley  and  Conn^ 
Agassiz  and  Whitman,  Cunningham,  Ziegler,  that  the  vesicle  lies  between  the  periblast 
and  the  hypoblast,  to  be  based  on  an  error  of  observation. 

Frequently  there  exists  below  the  vesicle  or  in  its  neighborhood  a  hemispherical 
depression  in  the  surface  of  the  vitellus.  (It  is  possible  that  in  this  case  the  vesicle 
divides  into  two,  a  yolk  vesicle  and  the  intestinal  vesicle  seen  in  Cymaiogaster,)  He 
thinks  the  original  opinion  of  Kupffer  may  still  be  defended  when  one  considers  that 
it  is  the  first  indication  of  the  alimentary  canal  in  the  neurenteric  region  and  that  the 
allantois  of  higher  vertebrates  is  but  a  diverticulum  of  the  intestine  appearing  very 
early  in  front  of  the  neurenteric  canal. 

In  Serranus^  according  to  Wilson,  the  vesicle  appears  as  an  up-pushing  of  the 
hypoblast,  which  had  previously  become  colummar,  and  a  down-pushing  of  the 
periblast.  It  disappears  by  the  proliferation  of  cells  from  its  own  walls.  It  is  formed 
some  distance  behind  the  friture  anus  and  lies  in  the  postanal  gut.  In  this  respect 
it  greatly  resembles  the  postanal  vesicle  of  elasmobranchs,  with  which  it  is  homologous. 
<^  Before  Eupffer's  vesicle  is  folded  ofi:*  it  represents  the  terminal  dilatation  of  the 
archenteron  itself,  and  in  this  phase  is  to  be  compared  with  the  dilated  posterior 
extremity  of  the  archenteron  in  certain  amphibian  gastrulas." 

Mcintosh  and  Prince  (1890)  observed  the  vesicleiu  a  number  of  species.  They  find 
that  it  arises,  as  Kingsley  and  Conn  have  described,  by  the  union  of  a  number  of 
granules  or  small  vesicles.  They  found  secondary  vesicles  quite  frequently,  some- 
times extending  ''all  along  the  ventral  line  almost  to  the  pectoral  region."  Its 
contents  are  usually  homogeneous  and  clear,  though  granules  are  occasionally  present. 
They  claim  to  have  traced  a  neurenteric  canal  from  the  vesicle  to  the  blastopore  at  the 
time  the  latter  closes. 

Formation  of  liver  and  air  bladder j  mouthy  thyroid  gland^  and  hypophysis. — In  a 
preceding  chapter  the  intestine  was  described  from  its  first  appearance  until,  in 
larvsB  1  mm.  long,  it  forms  a  simple  tube  from  the  hyobranchial  gill-slit  to  the  anus. 
In  the  stages  succeeding  that  the  rudiments  of  the  liver  and  of  the  air-bladder  make 
their  appearance.    Parts  of  the  tract  are  at  the  same  time  otherwise  modified. 

In  larvsB  1-8  mm.  long  (figs.  150, 156, 157)  the  intestine  is  broad  and  depressed  just 
behind  the  hyobranchial  slit,  and  its  walls  are  composed  of  ciliated  cells  18/i  high. 
In  the  roof  the  nuclei  of  the  cells  are  slightly  nearer  the  free  ends  of  the  cells  and 
nearly  all  are  on  the  same  level. 

In  the  floor  there  are  besides  this  layer  of  cells  a  few  scattered  ones  among  the 
bases  of  the  others  (figs.  156, 157).    Towards  the  back  part  of  the  gullet  the  lumen 
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migrated  in  through  the  gill-slit.  In  the  ciliated  gullet  the  cells  are  22/i  high.  On 
the  roof  this  tract  extends  farther  caudad  than  on  the  floor,  where  it  does  not  extend 
beyond  the  gill  thickenings.  The  walls  of  the  mid  gut  are  again  of  a  low'epithelial 
nature,  while  the  cells  lining  the  hind  gut  are  of  quite  another  nature.  They  are  high 
and  the  small  nucleus  is  situated  near  the  base  of  the  cells,  where  the  contents  are 
slightly  granular.  The  center  of  the  cells  is  a  large  unstaiuable  space  very  variable 
in  size.  The  free  endsof  the  cells  are  again  granular.  Some  of  these  cells  contain 
deeply  stained  bodies  similar  to  those  found  in  the  lumen,  and  it  seems  very  probable 
that  these  bodies  have  been  swallowed  by  the  cell  and  are  in  process  of  reduction  by  * 
intracellular  digestion.  At  the  anus  the  epithelium  of  the  roof  of  the  intestine  is 
continucms  with  that  of  the  floor  of  the  combined  segmental  ducts.  The  cells  of  the 
floor  of  the  intestine  are  continuous  with  those  of  the  ventral  surface.  The  segmental 
duct  empties  just  behind  the  anus  and  not  into  a  cloaca  or  into  the  intestine. 

In  an  earlier  stage  it  was  noticed  that  the  mouth  was  first  indicated  just  behind 
the  eye.  The  conditions  obtaining  in  larvse  of  this  stage  are  shown  in  figs.  167  to  171 
(3*2  mm.);  the  mouth  is  essentially  like  the  other  gills,  especially  the  spiracular, 
and  agrees  in  all  major  points  with  the  condition  described  by  Dohrn.  That  is,  the 
mouth  is  further  developed  laterally  than  medially  and  some  distance  behind  the 
point  where  it  attains  its  full  development.  In  the  larvsB  1mm.  long  I  was  unable  to 
trace  the  hypoblast  cells  much  beyond  the  notochord.  In  other  words  the  alimentary 
tract  begins  in  the  hyobranchial  region  in  those  larvte.  It  soon  extends  forward  in 
the  median  line  and,  as  far  as  I  could  determine,  the  outgrowth  of  hypoblast  to  form 
the  hyomandibular  slit  takes  place  later  than  that  to  form  the  hyobranchial.  In  larvas 
1*8  mm.  long  the  hypoblast  extends  outward  to  the  ectoderm  just  behind  the  eye. 
This  I  have  identified  as  the  first  indication  of  the  future  mouth  (figs.  154, 181).  In 
these  larvsB  the  hypoblast  does  not  yet  extend  to  the  anterior  end,  and  the  mouth  is  a 
strictly  bilateral  structure.  The  hyomandibular  evagiuation  is  separated  from  the 
mouth  evagiuation  by  a  more  restricted  region  of  hypoblast  (fig.  153).  This  evagiua- 
tion does  not  differ  materially  from  the  mouth  evagiuation.  In  each  case  the  ectoderm 
is  two  layers  thick  where  the  hypoblast  touches  it.  But  one  of  the  gill  evaginations 
has  been  completed  and  the  second  is  in  process  of  formation  (figs.  150  and  151).  The 
det^s  of  the  completion  of  the  mouth  have  not  been  traced.  It  is  not  ftinctional 
when  the  larvae  are  4  mm.  long  and  in  fact  the  lumen  does  not  extend  forward  any 
farther  than  in  the  3  mm.  larvae. 

The  mouth  is  completed  shortly  after  the  larvae  have  reached  4  mm.  This  late- 
ness of  the  appearance  of  the  mouth  seems  to  me  to  be  one  of  the  most  remarkable 
circumstances  connected  with  the  development  of  the  alimentary  tract.  Thus 
while  the  intestine  becomes  functional  when  the  larvae  have  reached  a  length  of  1 
mm.  the  mouth  is  not  formed  till  they  are  over  4  mm.  long — not  in  fact  till  the  liver 
has  long  been  functional,  the  air-bladder  well  developed — ^not  till  all  the  glands  derived 
from  the  hypoblast  are  well  developed.  Not  only  is  the  mouth  late  in  appearing  but 
the  whole  canal  from  the  gill-cavity  forward  is  also  late  in  forming.  While  this  may 
be  due  to  retardation,  since  ingress  to  the  canal  is  had  through  the  first  gill-cleft,  the 
conditions  impress  one  with  the  suggestion  of  Dohrn  that  the  present  mouth  of  verte- 
brates is  not  the  original  mouth,  but  is  of  comparatively  late  origin.  How  one  struc- 
ture may  replace  another  as  a  mouth  is  well  illustrated  by  Cymatogaatevy  where  a  new 
structure,  the  hyobranchial  gill-cleft,  functions  as  a  mouth  for  a  long  time.    It  would 
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becomes  narrower  and  higher,  and  the  cells  at  the  same  time  lose  their  great  height 
and  their  cilia;  just  behind  the  gill  swelling  the  lumen  is  subcircular  or  horizontally 
oval.  Its  walls  are  composed  of  a  siAgle  layer  of  cells  but  5/a  high.  Still  farther 
back  the  lumen  becomes  vertically  oval,  and  the  cells  of  the  floor  lose  their  columnar 
nature  and  multiply  so  that  a  thickened  floor  is  formed.  The  change  in  shape  of  the 
lumen  (159  and  160)  is  due  to  a  longitudinal  groove,  shallow  in  front,  becoming  deeper 
behind,  abruptly  stopping  still  farther  back  just  in  front  of  the  hind  gut.  Behind  this 
place  the  lumen  is  again  contracted.  This  ventral  groove  and  thickening  of  the  floor 
is  the  rudiment  of  the  liver.  The  region  through  which  this  groove  extends  is  quite 
extensive,  reaching  through  19  sections  of  the  85,  making  up  the  entire  length  of  the 
intestine,  or  through  almost  the  entire  region  from  the  ciliated  gullet  to  the  hind  gut 
(fig.  162).  A  short  distance  behind  the  pronephros  another  thickening  appears  in  the 
walls  of  the  intestine,  this  time  in  the  roof,  which  is  at  the  same  time  extended  later- 
ally (fig.  160).  This  upper  thickening  is  not  so  extensive,  reaching  through  10  sec- 
tions and  extending  in  the  early  condition  as  far  back  as  the  lower  mass.  This  upper 
thickening  is  the  rudiment  of  the  air  bladder.  The  mesoderm  surrounding  the  ali- 
mentary tract  in  these  regions  is  also  considerably  thicker  than  in  other  regions.  At 
the  beginning  of  the  ventral  groove  the  lumen  of  the  intestine  has  a  diameter  of  45/i, 
the  cells  a  height  of  9/>/.  At  the  end  of  the  groove  the  lumen  has  a  diameter  of  68//, 
and  the  cells  lining  it  have  a  height  of  13//.  Just  behind  the  groove  the  height  of 
the  lumen  is  again  reduced  to  45//.  From  this  point  the  intestine  rapidly  widens  till 
it  reaches  a  diameter  of  I6O/1  (fig.  161).  The  cells  lining  this  portion  are  22//  high. 
Just  in  front  of  the  anus  the  lumen  becomes  a  vertical  slit  and  the  inner  layer  of  the 
ectoderm  becomes  reinforced  along  the  ventral  line  to  form  a  keel.  For  four  sections 
the  anus  is  a  vertical  slit,  the  sides  of  which  flare  outward  below.  Behind  the  slit  it 
is  continued  as  a  median  groove  with  equally  flaring  sides,  on  the  crests  of  which  the 
nephridial  ducts  empty.  On  either  side  6f  the  vertical  portion  of  the  intestine,  just 
in  front  of  the  anus,  the  splanchnic  and  the  somatic  mesoblast  are  united  in  a  solid 
mass  in  which  the  sex  cells  are  embedded.  Behind  the  anus  a  short,  solid  cord  of 
hypoblast  extends  into  the  tail,  between  the  aorta  and  the  caudal  vein.  In  older 
larvae  the  ridges  behind  the  anus  meet  in  the  median  line  and  the  segmental  ducts 
thus  come  to  empty  in  the  median  line.  The  relations  of  the  liver  to  the  air-bladder 
in  older  larvae  may  be  gathered  from  figs.  162  and  163.  Their  further  development  in  a 
larva  2'5  mm.  long  is  shown  in  fig.  165,  where  the  gall-bladder  has  begun  to  develop. 

In  larvae  a  little  over  3  mm.  long,  the  thyroid  gland  and  the  hypophysis  are  well 
along  in  their  development.  These  larvae  measured  3*2  mm.  after  hardening,  and 
were  probably  longer  in  life.  The  intestine  (figs.  166  to  174)  has  not  changed  much 
except  in  the  regions  of  the  gills.  The  lumen  extends  forward  to  in  front  of  the 
thyroid  gland.  Anterior  to  this  point  the  two  layers  of  hypoblast  cells  are  still  in 
contact  with  each  other.  The  mouth  has,  however,  become  evident  laterally,  as  will 
be  seen  from  fig.  169.  The  anterior  opening  of  the  intestine  is  still  the  hyobranchial 
gill-slit.  The  ciliated  gullet  has  now  reached  its  full  development.  In  the  entire  gill 
region  the  intestine  is  depressed;  its  width  decreases  in  this  region  from  181 /i  to 
112.  Behind  the  gullet  it  dwindles  to  a  diameter  of  but  22//;  in  the  hind  gut  it 
reaches  136.  In  the  anterior  gill  region  the  walls  of  the  enteron  are  less  than  4/i 
thick  and  consist  of  a  layer  of  pavement  cells  unquestionably  of  hypoblast  origin  and 
of  a  layer  of  very  thin  cells  (fig.  1 72).    This  thinner  layer  I  take  to  be  ectodermal  cells 
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migrated  in  through  the  gill-slit.  In  the  ciliated  gullet  the  cells  are  22/i  high.  On 
the  roof  this  tract  extends  farther  caudad  than  on  the  floor,  where  it  does  not  extend 
beyond  the  gill  thickenings.  The  walls  of  the  mid  gut  are  again  of  a  low'epithelial 
nature,  while  the  cells  lining  the  hind  gut  are  of  quite  another  nature.  They  are  high 
and  the  small  nucleus  is  situated  near  the  base  of  the  cells,  where  the  contents  are 
slightly  granular.  The  center  of  the  cells  is  a  large  unstaiuable  space  very  variable 
in  size.  The  free  ends  of  the  cells  are  again  granular.  Some  of  these  cells  contain 
deeply  stained  bodies  similar  to  those  found  in  the  lumen,  and  it  seems  very  probable 
that  these  bodies  have  been  swallowed  by  the  cell  and  are  in  process  of  reduction  by  * 
intracellular  digestion.  At  the  anus  the  epithelium  of  the  roof  of  the  intestine  is 
continuous  with  that  of  the  floor  of  the  combined  segmental  ducts.  The  cells  of  the 
floor  of  the  intestine  are  continuous  with  those  of  the  ventral  surface.  The  segmental 
duct  empties  just  behind  the  anus  and  not  into  a  cloaca  or  into  the  intestine. 

In  an  earlier  stage  it  was  noticed  that  the  mouth  was  first  indicated  just  behind 
the  eye.  The  conditions  obtaining  in  larvae  of  this  stage  are  shown  in  figs.  167  to  171 
(3*2  mm.);  the  mouth  is  essentially  like  the  other  gills,  especially  the  spiracular, 
and  agrees  in  all  major  points  with  the  condition  described  by  Dohrn.  That  is,  the 
mouth  is  further  developed  laterally  than  medially  and  some  distance  behind  the 
point  where  it  attains  its  full  development.  In  the  larvsB  1mm.  long  I  was  unable  to 
trace  the  hypoblast  cells  much  beyond  the  notochord.  In  other  words  the  alimentary 
tract  begins  in  the  hyobranchial  region  in  those  larva;.  It  soon  extends  forward  in 
the  median  line  and,  as  far  as  I  could  determine,  the  outgrowth  of  hypoblast  to  form 
the  hyomandibular  slit  takes  place  later  than  that  to  form  the  hyobranchial.  In  larvas 
1*8  mm.  long  the  hypoblast  extends  outward  to  the  ectoderm  just  behind  the  eye. 
This  I  have  identified  as  the  first  indication  of  the  ftiture  mouth  (figs.  154, 181).  In 
these  larvae  the  hypoblast  does  not  yet  extend  to  the  anterior  end,  and  the  mouth  is  a 
strictly  bilateral  structure.  The  hyomandibular  evagination  is  separated  from  the 
mouth  evagination  by  a  more  restricted  region  of  hyi)oblast  (fig.  153).  This  evagina- 
tion does  not  differ  materially  from  the  mouth  evagination.  In  each  case  the  ectoderm 
is  two  layers  thick  where  the  hypoblast  touches  it.  But  one  of  the  gill  evaginations 
has  been  completed  and  the  second  is  in  process  of  formation  (figs.  150  and  151).  The 
details  of  the  completion  of  the  mouth  have  not  been  traced.  It  is  not  functional 
when  the  larvae  are  4  mm.  long  and  in  fact  the  lumen  does  not  extend  forward  any 
farther  than  in  the  3  mm.  larvae. 

The  mouth  is  completed  shortly  after  the  larvae  have  reached  4  mm.  This  late- 
ness of  the  appearance  of  the  mouth  seems  to  me  to  be  one  of  the  most  remarkable 
circumstances  connected  with  the  development  of  the  alimentary  tract.  Thus 
while  the  intestine  becomes  functional  when  the  larvae  have  reached  a  length  of  1 
mm.  the  mouth  is  not  formed  till  they  are  over  4  mm.  long — not  in  fact  till  the  liver 
has  long  been  functional,  the  air-bladder  well  developed — ^not  till  all  the  glands  derived 
from  the  hyi>oblast  are  well  developed.  Not  only  is  the  mouth  late  in  appearing  but 
the  whole  canal  from  the  gill-cavity  forward  is  also  late  in  forming.  While  this  may 
be  due  to  retardation,  since  ingress  to  the  canal  is  had  through  the  first  gillclefb,  the 
conditions  impress  one  with  the  suggestion  of  Dohrn  that  the  present  mouth  of  verte- 
brates is  not  the  original  mouth,  but  is  of  comparatively  late  origin.  How  one  struc- 
ture may  replace  another  as  a  mouth  is  well  illustrated  by  Cymatogasier^  where  a  new 
structure,  the  hyobranchial  gill-cleft,  functions  as  a  mouth  for  a  long  time.    It  would 
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need  but  continued  conditions,  such  as  exist  in  the  ovary  for  the  hyobranchial  cleft, 
to  entirely  replace  the  present  month.  To  discover  where  the  primitive  mouth  was  is 
quiteanother  question.  We  may  assumethat  itopenedinto  the  gill-cavity  intheregiou 
of  the  first  gill-slit,  since  here  a  lumen  exists  long  before  it  is  formed  forward.  In  this 
connection  a  strand  of  hypoblast  cells  extending  up  from  the  wall  of  the  intestine  in 
the  median  line  just  in  front  of  the  chorda  becomes  of  great  interest.  It  is  indicated 
quite  early  (fig.  152),  or  as  soon  as  the  lumen  is  continuous  from  the  gill-slit  to  the  anus, 
and  it  is  still  striking  in  larvae  over  3  mm.  long  (fig.  166),  after  which  it  gradually 
disappcfirs.  This  structure  is  not  connected  with  the  gills  nor  have  I  been  able  to 
connect  it  with  the  history  of  any  other  structure.  This  strand  of  hypoblast  cells  may 
indeed  be  the  vestige  of  the  primitive  gullet.  1  have  so  far  not  been  able  to  trace  it 
through  or  even  into  the  brain. 

The  thyroid  gland  and  the  hypophysis  make  their  appearance  when  the  larvae 
are  about  1*8  mm.  long.  The  thyroid  appears  as  a  thickening  in  the  ventral  layer  of 
hypoblast  just  in  front  of  the  anterior  end  of  the  heart  (figs.  1716  and  171c).  The 
hypophysisis  somewhat  dift*erent  from  the  start.  The  cellsof  the  roof  become  columnar 
and  several  layers  thick  and  a  refold  is  formed.  This  condition  is  well  demonstrated 
in  fig.  166. 

Shortly  afterward  the  infolded  cells  are  constricted  off"  from  the  rest  of  the 
hypoblast  and  lie  as  an  independent  structure  at  the  base  of  the  brain  (fig.  177). 

Oills. — The  formation  of  the  first  gill-slit  has  been  described  in  connection  with  the 
intestine,  and  the  hyomandibular  and  mandibular  slits  have  also  been  considered.  It 
remains  now  to  trace  the  formation  of  the  posterior  slits.  Soon  after  the  formation  of 
tbe  hyobranchial  a  thickened  mass  is  formed  behind  it;  this  mass  extends  out  beyond 
the  outline  of  the  body  of  the  embryo,  and  owing  to  its  well-defined  limits  is  con- 
spicuous in  the  living  larva  (figs.  83-91)  as  well  as  in  sections.  (Figs.  137, 139, 150-157, 
172  to  174.) 

This  mass  is  largely  composed  of  mesoblastic  cells.  It  grows  very  rapidly  and 
from  it  are  derived  the  skeleton  and  the  soft  parts  of  the  gill-arches.  The  gill-clefts 
arise  as  pouches  extending  out  from  the  entoderm.  These  may  be  met  by  shallow 
ingrowths  of  ectoderm  (fig.  150,  br.  8).  The  pouches  are  formed  from  the  hyobranchial 
backward.  They  seem  to  be  somewhat  irregular  at  first  and  hollow  (figs.  151  and  156), 
but  later  the  layers  of  hypoblast  forming  them  are  closely  appressed,  all  the  space 
between  them  having  disappeared.  The  second  is  forming  when  the  larva  is  about 
1  mm.  long  (figs.  136  and  137);  the  third  when  it  ha«  reached  a  length  of  1-8  mm. 
These  measurements  are  after  hardening;  the  living  larvie  were  probably  somewhat 
longer. 

The  fifth  slit  is  nearly  completed  at  2*5  nmi.  Though  the  slits  are  potentially 
completed  so  early,  the  two  layers  of  hypoblast  composing  them  are  not  separated  from 
each  other  till  the  larvse  have  attained  twice  this  length.  They  are  seen  to  be  sepa- 
rating in  a  larva  4  mm.  (fig.  137).  The  slits  are  not  vertical,  but  extend  downward  and 
forward.  In  the  early  stages  the  thickened  mass  cojitaining  the  rudiments  of  the  gills 
are  entirely  lateral.  Below  there  is  but  a  single  layer  of  mesoderm  (139).  After  the 
potential  slits  have  been  formed  the  mesoderm  between  them  grows  downward  and 
forward  till  it  reaches  nearly  the  median  line  in  larvae  a  little  over  3  mm.  long. 


VIVIPAROUS   FISHES   OP   THE   PACIFIC   COAST.  465 

SUMMARY  OF  CONCLUSIONS. 

1.  Copulation  takes  place  in  June  or  early  July.  This  statement  is  based  on  the 
fact  that  the  testes  of  the  male  are  very  much  enlarged  at  this  time  and  on  the  fact  that 
the  ovaries  from  now  on  are  filled  with  spermatozoa.  The  act  of  copulation  has  not 
been  observed. 

2.  The  secondary  sexual  dififerences  are  considerable — among  them  may  be  men- 
tioned a  small  gland  or  bag  on  either  side  of  the  anal  of  the  male.  From  it  extends  a 
papilla  forward  to  beyond  the  anterior  margin  of  the  fin. 

3.  The  spermatozoa  have  a  long  rod-shaped  head  in  place  of  the  globular  one 
usual  in  fishes. 

4.  The  spermatozoa  remain  dormant  in  the  ovary  till  December,  when  they  become 
exceedingly  active. 

5.  The  eggs  mature  and  are  fertilized  between  November  1  and  February  1,  the 
largest  fishes  maturing  the  eggs  earliest,  the  next  in  size  a  little  later,  and  the 
smallest  individuals  last. 

6.  Those  spermatozoa  not  utilized  in  fertilization  remain  in  the  ovary  for  several 
weeks  longer.  They  are  finally  eaten  by  the  larvse  when  the  digestive  tract  of  the 
latter  has  been  sufficiently  developed. 

7.  During  the  early  stages  of  gestation  the  females  remain  in  shallow  water; 
males  are  then  rarely  seen.  Later  they  become  scarce,  but  near  the  time  tlie  young 
are  freed  and  shortly  afterwards  they  are  again  found  in  shallow  water. 

8.  The  largest  ovarian  eggs  measure  about  0*3  mm.  in  diameter.  During  the 
process  of  maturation  the  egg  contents  shrink  to  a  diameter  of  0*2  mm.,  or  to  less  than 
one-third  of  its  maximum  size. 

9.  The  egg  of  this  fish  (Cymatogaster  aggregatus)  is  130  times  smaller  than  the 
normal  fish  eggy  which  has  an  average  diameter  of  1  mm. 

10.  This  small  size  is  largely  if  not  entirely  due  to  the  nonformation  of  deutoplasm. 

11.  The  egg  is  fertilized  while  still  in  the  follicle.  Some  sections  show  the  extru- 
sion of  the  second  polar  globule  and  the  presence  of  the  male  pronucleus  in  an  egg 
still  surrounded  by  the  cells  of  the  follicle.    The  latter  have  begun  to  degenerate. 

12.  The  development  begins  after  the  egg  has  been  freed  from  the  follicle.  Eggs 
with  1, 2, 4, 8,  and  16  cells,  as  well  as  many  later  stages,  were  found  free  in  the  ovary. 

13.  Neither  the  developing  eggs  nor  the  young  are  in  later  stages  at  any  time  con- 
nected with  the  parent,  nor  is  the  position  of  these  in  relation  to  the  ovarian  structures 
a  fixed  one. 

14.  The  duration  of  gestation  is  probably  five  months  and  the  number  of  young 
from  3  to  20,  according  to  the  size  of  the  parent.  In  less  than  a  year  after  birth  the 
young  are  gravid. 

15.  The  food  of  the  young  is  supplied  by  the  epithelium  of  the  ovary.  The  cells 
enlarge  and  become  clear,  when  they  collapse,  their  contents  are  emptied  into  the 
lumen  of  the  ovary,  and  the  framework  of  the  cells  soon  follows.  When  the  intestine 
begins  its  work  the  spermatozoa  serve  as  part  of  the  food.  The  ovary  at  no  time 
was  observed  to  contain  more  fluids  than  the  peritoneal  cavity.  (In  other  species  con- 
siderable fluid  is  sometimes  present.)  Before  the  development  of  the  alimentary  tract 
the  ovarian  fluid  is  probably  appropriated  by  a  process  of  intracellular  digestion  on 
the  part  of  the  epidermal  cells. 
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16.  The  yolk  is  a  waning  stracture  and  can  scarcely  be  taken  into  consideration 
in  accounting  for  the  growth  of  early  stages. 

17.  Daring  the  whole  of  gestation  respiration  is  carried  on  by  the  osmotic  action 
between  the  general  surface  and  the  closely  applied  ovarian  structures.  When  the 
alimentary  tract  is  opened  a  current  is  kept  flowing  through  it  and  aeration  is,  in  all 
probability,  e£fected  by  the  alimentary  tract.  In  later  stages  the  fins  become  highly 
vascular  and  doubtless  serve  both  for  purposes  of  aeration  and  food  absorption. 

18.  There  is  present  in  the  entodermic  pole  of  the  developing  egg  a  body  the  like 
of  which  has  not  been  observed  in  any  other  egg.  It  consists  of  a  mass  of  protoplasm 
imbedded  in  the  yolk.  It  is  dissolved  near  the  time  of  the  closing  of  the  blastopore. 
Mr.  J.  W.  Hubbard,  one  of  my  students,  has  connected  its  history  with  that  of  the 
yolk  nucleus,  which  is  a  conspicuous  structure  in  the  ovaries  of  adult  fishes  in  eggs 
from  20  /i  up  to  maturity.  It  is  a  general  extrusion  from  the  nucleus  of  the  young 
ovum,  and  probably  represents  the  histogeuetic  or  somatic  portion  of  the  nucleus,  and 
this  in  part  at  least  corresponds  to  the  macronucleus  of  cUiate  infusoria. 

19.  Before  segmentation  begins  the  whole  of  the  germ  is  separated  from  the  deuto- 
plasm.  The  first  cleavage  plane  extends  entirely  through  the  germ  to  the  yolk  before 
the  second  cleavage  begins. 

20.  A  segmentation  cavity  is  not  formed  during  segmentation,  but  appears  later 
by  a  separation  of  the  ectoderm  and  entoderm. 

21.  The  third  cleavage  plane  is  not  parallel  with  the  first,  as  is  usual  in  fishes,  but 
is  semiequatorial.  This  has  nothing  to  do  with  the  horizontal  cleavage  claimed  to 
have  been  seen  by  Hoffmann  and  by  Brook.  It  is  taken  to  be  a  pseudoreversion  to 
primitive  methods  of  segmentation,  with  the  reservation  that  this  condition  is  not 
perfectly  homologous  with  the  third  segmentation  of  the  frog  or  BramcMosUynia  and 
would  not  be,  had  the  yolk  entirely  disappeared. 

22.  The  periblast  is  formed  from  a  few  of  the  marginal  cells.  Like  the  yolk  it  is  a 
waning  structure.  Only  about  12  cells  are  ever  formed.  They  take  no  part  whatever 
in  the  formation  of  the  embryo.  All  of  them  persist  as  long  as  a  trace  of  the  yolk  is 
left.  It,  with  the  final  part  of  the  yolk,  is  absorbed  by  the  blood  of  the  sinus  venosus. 
The  liver  has  nothing  to  do  with  its  final  absorption,  as  Wilson  has  claimed,  but  simply 
mechanically  incloses  the  nuclei  above  and  behind. 

23.  During  an  early  stage  of  segmentation  some  of  the  marginal  cells  of  the  blas- 
toderm creep  over  the  yolk  till  they  nearly,  if  not  entirely,  cover  it. 

24.  Before  gastrulation  the  yolk  sinks  into  the  mass  of  the  blastoderm,  the  colls  of 
which  rearrange  themselves  about  it  and  nearly  inclose  it. 

25.  The  gastrula  is  finally  formed  by  a  process  of  delamination  of  entoderm  from 
ectoderm  and  is  completely  diplastic  and  symmetrical,  the  blastopore  closing  at  the 
entodermic  pole  of  the  egg. 

26.  Before  any  other  organs  become  evident  the  sex  cells  become  conspicuous. 
Their  fate  I  have  discussed  elsewhere. 

27.  The  earliest  stages  of  the  formation  of  the  embryo  have  not  been  clearly 
made  out  with  the  material  at  hand.  It  is,  however,  certain  that  in  one  of  the  figures 
published  by  me  in  the  "Journal  of  Morphology,"  I  mistook  the  tail  for  the  head. 
The  conditions  are  extremely  similar  to  those  found  in  the  mammalian  embryos,  except 
that  the  central  cavity  is  filled  with  yolk  instead  of  fluid. 
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28.  The  mesoderm  is  formed  by  a  process  of  delamination  from  the  eiitx>derm.  It 
L3  formed  as  two  sheets  and  over  the  whole  of  the  entoderm  exclusive  of  the  axial  line. 

29.  The  young  fish  is  freed  from  its  membrane  in  a  very  immature  condition.  It 
completely  encircles  the  yolk ;  in  fact  the  head  and  the  tail  overlap.  It  is  incapable 
of  motion  at  this  time  and  indeed  the  cells  which  will  form  the  muscles  have  scarcely 
become  differentiated.  The  hatching  process  is  due  to  the  growth  of  the  embryo  and 
not  to  its  activity,  as  is  usually  the  case.     The  fin-folds  do  not  appear  till  much  later. 

30.  Kuplfor's  vesicle  appears  very  early  and  is  very  large.  It  consists  when  fully 
formed  of  a  dome-dialed  roof  over  a  large  cavity  surrounded  on  the  sides  by  entoderm. 
It  at  first  rests  on  the  y<dk,  but  soon  the  yolk  is  forced  down  and  presents  a  deep 
impression  just  beneath  the  Tusifln  Later  the  vesicle  is  divided  into  three  distinct 
cavities.  The  upper  dome-shaped  paction  persists  for  some  time  and  probably  repre- 
sents parts  of  the  neurenteric  canal.  The  middle  portion  remains  for  some  time  as  an 
enlarged  part  of  the  intestine.  The  lowest  p<Nrtion  is  the  cavity  formed  in  the  yolk. 
It  has  acquired  a  roof  by  the  ingrowth  of  the  entodacm  ceUs  to  form  the  floor  of  the 
intestine.    This  cavity  usually  remains  for  a  considerabletime. 

31.  The  entoderm  at  first  extends  over  the  entire  yolk.  It  l%ter  becomes  restricted 
to  a  comparatively  narrow  strip  along  the  axial  line. 

32.  The  floor  of  the  alimentary  canal  is  formed  by  the  ingrowth  below  of  the  mar- 
ginal cells  of  the  entoderm.  The  ingrowth  progresses  from  in  front  bac*.k.  A  lumen 
is  not  formed  at  once.  The  lumen  is  formed  in  the  hind  gut  and  in  the  gill  region  at 
the  same  time  and  gives  abundant  evidence  that  the  alimentary  tract  is  bilateral. 
The  middle  anterior  part  remains  a  solid  mass  of  cells  after  the  lumen  has  appeared 
both  in  tront  and  behind  this  tract. 

33.  The  anterior  opening  of  the  alimentary  canal  to  the  exterior  is  through  the 
gill-slit  in  larvse  1  mm.  in  length,  t.  e.j  long  before  the  mouth  is  formed.  The  first  food 
enters  through  this  gill-slit.  The  food  current  before  the  fish  can  swallow  is  kept  up 
by  a  very  highly  ciliated  gullet  which  extends  from  behind  the  gill  region  to  near  the 
hind  gut. 

3^  The  mouth  does  not  appear  till  the  larva  has  increased  3  mm.«  t .  e.,  to  a  length 
of  about  4  mm.y  and  during  all  this  time  the  hyobranchial  gill-slit  functions  as  mouth. 
There  is  here  found  a  condition  similar  to  the  one  supposed  by  Dohrn  to  explain  the 
replacement  of  the  annelid  month  by  a  gill  mouth. 

35.  Just  in  front  of  the  notochord  and  near  the  region  of  the  hyobranchial  slit  a 
strand  of  hyi>obhist  cells  extends  up  from  the  median  portion  of  the  alimentary  tract 
to  above  the  notochord.  This  strand  of  hyi>oblast  cells  lies  in  the  region  where  Dohrn 
supposes  the  annelid  oesophagus  to  have  disappeared. 

36.  The  hind  gut  soon  becomes  enormously  enlarged  and  later  a  large  number  of 
long  villi  are  developed. 

37.  The  larvie  retain  as  an  ancestral  trait  a  large  yolk  sack,  the  yolk  being  quite 
minute.  The  sack  is  largely  taken  up  by  the  large  pericardium  through  which  the 
long  tubular  heart  extends  from  below  and  behind,  upward  and  forward. 

38.  In  conclusion:  The  fish  in  almost  all  its  stages  has  become  highly  specialized. 
Many  stages  resemble  very  closely  primitive  conditions,  but  the  conditions  can  prob- 
ably in  but  few  cases  be  looked  ui)on  as  a  simple  reversion.  Its  development  has,  on 
the  other  hand,  become  eitremely  ichthyized  and  its  egg  stands  at  the  end  of  the 
chain  of  eggs  in  which  the  Branchiostoma  egg,  the  EUumobraneh  egg^  and  the  normd" 
fi*^  ^gg  form  links. 
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With  the  further  growth  of  the  vesicle  the  yolk  is  usually  infringed  upon  (fig,  145). 
Whether  this  is  accomplished  by  the  absorption  of  a  part  of  the  yolk,  or  whether  it 
is  simply  crowded  down,  I  am  not  able  to  say.  I  am  inclined  to  believe  that  it  is 
pushed  down  by  the  contents  of  the  vesicle;  otherwise  the  rearrangement  of  the  yolk 
particles  would  soon  fill  up  the  gap  made  by  absorption.  However,  in  later  stages  of 
yolk  absorption  (fig.  136)  the  yolk  is  frequently  eaten  into  in  very  much  the  same  way 
without  any  apparent  rearrangement  of  its  parts. 

After  the  vesicle  has  reached  its  largest  size  it  acquires  a  cellular  floor  which 
corresponds  with  the  original  outline  of  the  yolk  (fig.  146).  The  vesicle  is  thus  cut 
in  two,  a  larger  yolk  vesicle  and  an  upper  vesicle  which  forms  the  enlarged  portion  of 
the  hind  end  of  the  intestine.  The  cellular  floor  seems  to  be  formed  by  an  ingrowth 
from  all  sides.  Both  sagittal  and  transverse  sections  show  that  in  earlier  stages 
hypoblast  cells  extend  in  below  the  margin  of  the  vesicle.  These  would  simply  have 
to  extend  still  further  centripetally  to  form  a  floor  for  the  whole  vesicle.  The  depres- 
sion in  the  yolk  is  at  the  same  time  converted  into  a  spherical  vesicle,  which  may  be 
termed  the  yolk  vesicle.  It  is  sometimes  partially  fill^  with  a  brightly  staining  sub- 
stance, and  as  it  is  quite  evident  in  entire  specimens  (figs.  84  to  86)  I  supposed  it  to 
be  the  yolk  nucleus  before  I  examined  sections  and  learned  the  fate  of  that  structure. 
In  one  larva  the  yolk  vesicle  was  found  at  the  ventral  side  of  the  yolk  (fig.  85).  The 
yolk  vesicle  remains  longer  than  Kupffer's  vesicle,  and  in  fact  the  intestine  extends 
some  distance  beyond  it  before  it  disappears.  There  seems  to  be  no  regularity  in  its 
disappearance,  and  probably  no  importance  attaches  to  it  after  it  is  separated  from 
the  main  vesicle. 

The  cellular  floor  of  the  vesicle  rapidly  thickens  as  the  tail  begins  to  grow  out, 
while  its  communication  with  the  alimentary  canal  is  maintained  (fig.  147).  The 
dome-shaped  part  is  probably  constricted  off  at  this  time  (12  protovertebrse),  and  the 
remainder  of  the  vesicle  is  reduced  to  the  caliber  of  the  rest  of  the  alimentary  tract. 
My  sections  tell  conflicting  stories  about  the  exact  processes.  Figure  78  shows  an  irreg- 
ular cavity  at  the  end  of  the  mesenteron,  which  I  consider  the  remains  of  the  main 
vesicle.  This  cavity  is  connected  by  an  area  of  disconnected  cells  with  a  vesicle  lying 
dorsad  of  it.  Figure  148,  on  the  other  hand,  in  which  the  tail  is  not  as  long  as  in 
figure  78,  shows  a  dilation  of  the  intestine  dorsad,  at  the  end  of  which  lies  a  triangular 
cavity.  It  would  appear  that  a  part  of  the  body  of  the  original  vesicle  had  been  con- 
stricted off  with  the  dome.  The  same  appears  to  be  true  of  figure  149.  In  both  these 
larvaB  the  cells  below  this  cavity  are  disarranged.  The  connection  of  this  dorsal 
cavity,  or  vesicle,  with  the  alimentary  canal  is  now  represented  by  the  disarranged 
cells  only.  The  two  different  structures,  vesicle  and  disarranged  cells,  may,  however, 
be  harmonized.  The  dorsal  vesicle  disappears  by  the  proliferation  of  cells  from  its 
wall  into  its  cavity.  These  cells  would  at  first  be  expected  to  be  arranged  somewhat 
differently  from  those  in  the  older  structure.  In  figure  78,  which  represents  the  older 
condition,  the  process  has  gone  far  enough  to  obliterate  all  of  the  body  of  the  vesicle 
which  had  remained  with  the  dome. 

Neurenteric  canal. — Several  of  the  larvae  described  above  leave  no  doubt  as  to 
the  meaning  of  the  dome-shaped  structure  of  Kupffer's  vesicle.  It  is  part  of  the 
neurenteric  canal.  In  all  late  stages,  as  in  figure  148,  there  are  fewer  cells  above  the 
neurenteric  canal  than  in  neighboring  regions,  and  in  several  cases  a  tubular  connec- 
tion undoubtedly  exists  between  the  remains  of  the  dorsal  vesicle  and  the  neural  region. 
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In  three  cases  (78, 148, 149)  the  dorsal  portiou  is  wholly  or  partly  filled  with  cells.  This 
is  especially  well  seen  in  fig.  78,  where  the  boandaries  of  the  dorsal  half  of  the  canal 
are  as  well  marked  as  those  of  the  ventral  half,  but  in  which  the  dorsal  half  contains 
cells.  The  same  is  trae  of  another  larva  (fig.  148),  but  in  this  instance  the  walls  of  the 
dorsal  half  are  not  so  well  defined.  In  another  larva  (fig.  149)  a  narrow  but  well-defined 
canal  extends  from  the  remains  of  the  vesicle  upward  and  then  curves  forward.  This 
is  probably  only  the  posterior  wall  of  the  neurenteric  canal.  More  or  less  well-defined 
lines  extend  from  the  anterior  portion  of  the  dome  upward.  The  same  condition  can 
be  traced  in  series  of  transverse  sections.  There  seems  then  to  be  but  little  room  for 
doubt  about  this  structure.  All  the  evidence  indicates  that  in  part  at  least  it  is  the 
neurenteric  canal.* 

Kupffer*s  vesicle  in  general. — Kupffer's  vesicle  is  evidently  a  rudimentary  struc- 
ture, without  function  in  the  majority  of  fishes.  Several  quite  distinct  views  have 
been  held  as  to  the  significance  of  this  structure. 

Kupffer,  who  first  describe^  it,  and  recently  Henneguy,  considered  it  to  be  the 
allantois  of  higher  vertebrates. 

Balfour  homologized  it  with  the  postanal  vesicle  of  elasmobranchs. 

Cunningham,  Ziegler,  Mcintosh  and  Prince,  consider  it  to  represent  the  invagi- 
nated  gastrula  (archenteron)  of  cyclostomes  and  x)lagiostomes. 

Eowalewski  holds  in  the  main  to  the  same  opinion. 
,  Henneguy  formerly  considered  it  the  homologue  of  the  primitive  intestine  of 
cyclostomes  and  amphibians.     Many  others  who  have  seen  the  structure  are  non- 
committal as  to  its  significance. 

The  variety  of  opinions  may  in  part  be  due  to  the  variation  of  this  structure  in 
different  fishes,  for  there  is  no  doubt  about  the  variability  of  the  vesicle.  It  is  difficult 
to  see  how  a  waning  structure  can  represent  a  condition  that  has  not  appeared  before 
phylogenetically  and  does  not  appear  till  in  much  higher  vertebrates.  I  can  not  see 
how  it  can  represent  the  allantois.  Cunningham's  theory  is  based  on  the  presence  of  a 
canal  between  the  vesicle  and  the  blastopore.  This  canal  is  certainly  not  present  in 
Cymatogasterj  where  the  vesicle  does  not  appear  till  long  after  the  blastopore  is  closed. 

Wilson  considers  the  early  stages  homologous  with  the  terminal  part  of  the  archen- 
teron of  amphibians  and  the  later  stages  homologous  with  the  postanal  vesicle  of 
elasmobranchs. 

The  fact  that  in  the  minority  of  fishes  it  arises  long  before  the  alimentary  canal 
and  disappears,  or  at  least  diminishes,  before  the  alimentary  canal  is  formed  argues 
against  its  homology  with  the  postanal  vesicle  of  elasmobranchs.  It  must  be  con- 
ceded, however,  that  in  fishes  the  alimentary  canal  is  late  in  making  its  appearance 
as  compared  with  elasmobranchs.  The  alimentary  tract  is  retarded  in  teleosts  for 
some  reason  or  other.    The  caudal  vesicle  is  functionless  in  elasmobranchs  and  the 


*  I  want  to  point  out  here  the  possibility  that  the  neurenteric  vesicle  alone  represents  the  caudal 
vesicle  of  other  teleosts,  and  that  its  connection  with  the  lower  oart  of  the  vesicle  which  is  converted 
into  the  hind  gut  is  after  all  due  to  the  precocious  development  of  the  hind  gut,  which  thus  extends 
past  the  region  of  the  original  Kupffer's  vesicle  before  the  growth  of  the  tail  has  carried  the  latter 
fiirther  back.  In  that  case  the  postanal  gut  would  be  represented  by  the  dorsal  waU  of  the  hind  gut; 
t.  e.,  the  region  between  the  hind  gut  and  the  neurenteric  vesicle.  This  would  account  for  the  fact 
that  I  have  not  been  able  to  find  any  other  structure  which  might  be  homologized  with  the  postanal 
gut  frequently  described  for  teleosts.  The  lower  or  main  part  of  the  vesicle  may  then  be  looked 
upon  as  the  archenteric  cavity. 
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causes  which  brought  about  a  retardation  of  the  functional  intestine  would  not  neces- 
sarily affect  the  functionless  postanal  section.  It  thus  happens  that  the  postanal 
vesicle  in  teleosts  appears  as  Kupffer's  vesicle  before  any  lumen  is  formed  in  the 
intestine.  In  SerranuSj  at  least,  it  lies  at  the  end  of  a  postanal  gut.  In  the  trout, 
according  to  Henneguy,  and  in  Cymatogaster  it  is  at  least  in  part  incorporated  in  the 
intestine.  Kupffer's  vesicle  is,  moreover,  the  only  part  of  the  intestine  raised  from  the 
yolk  before  a  floor  is  acquired.  [In  Serranua  (Wilson,  1890)  this  raised  portion  is  not  con- 
flued  to  Kupffer's  vesicle.]  Kupffer's  vesicle,  in  Cymatogaster  at  least,  is  more  than 
the  postanal  vesicle  of  elasmobranchs.  The  archenteron,  the  postanal  vesicle,  and 
neurenteric  canal  all  seem  represented  by  it. 

In  Cymatogaster  it  is  seen  that  a  part  of  this  vesicle  is  for  a  time  the  direct  con- 
tinuation of  the  alimentary  tube  and  that  during  this  time  a  narrow  slit  (neurenteric 
canal)  extends  upward  from  its  anterior  half.  This  upward  extension  is  formed  in 
Ctetiolabrus^  according  to  Agassiz  and  Whitman,  at  the  closing  of  the  blastopore.  But 
the  condition  described  by  them  I  have  never  been  able  to  see  in  any  of  the  pelagic 
eggs  examined  by  me. 

If  we  consider  a  part  of  the  vesicle  the  homologue  of  the  postanal  vesicle  of  elasmo- 
branchs it  remains  to  be  shown  why  in  Cymatogaster  it  forms  part  of  the  permanent 
intestine.  The  cause  is  not  far  to  seek.  The  embryo,  in  the  first  place,  is  shortened  on 
account  of  the  small  yolk  at  the  periphery  of  which  it  is  formed,  the  tail  being  repre- 
sented by  a  large  knob  of  undifferentiated  cells.  On  the  other  hand,  the  alimentary 
canal  is  precociously  developed,  owing  to  viviparity,  and  the  whole  of  the  hypoblastic 
area  is  utilized  in  forming  the  permanent  alimentary  tract. 

Agassiz  and  Whitman  (1884)  traced  Kupffer's  vesicle  in  several  species  of  pelagic 
eggs.  In  the  formation  they  found  what  Kingsley  and  Conn  had  already  well  described. 
It  '*  arises  by  the  fusion  or  confluence  of  a  cluster  of  granules.  •  ♦  •  In  Ctenolabrug 
the  granules  appear  soon  after  the  embryonic  ring  passes  the  equator,  when  the  length 
of  the  embryo  is  about  four-fifths  of  the  diameter  of  the  ovum.  Its  maximum  diameter 
when  fully  formed  is  seldom  more  than  0*03  mm.  During  its  formation, till  it  reaches  it« 
maximum  size,  it  lies  beneath  the  chorda  and  the  entodermic  stratum  and  has  no  sort 
of  relation  with  any  tubular  structure  whatever.  •  •  Ventrally  and  laterally  it  is 
bounded  by  periblast  material.  *  *  *  It  grows  smaller  after  the  closure  of  the  blasto- 
pore, and  during  this  period  in  a  number  of  species  it  rises  from  the  periblast  into  the 
entoderm,  where  it  vanishes."  Behind  this  they  have  found  a  variable  number  of 
secondary  caudal  vesicles. 

Henneguy  (1889)  describes  some  of  the  distinguishing  phases  of  Kupffer's  vesicle 
in  the  trout  (8almo  fario,)  (He  first  described  it  as  early  as  1880.)  The  first  indications 
of  a  modification  in  the  region  of  the  ftiture  vesicle  were  noticed  very  early  and  the 
vesicle  itself  was  quite  large  when  but  two  or  three  protovertebraB  bad  been  formed. 
The  cells  in  this  region  are  larger  than  the  others  and  are  undergoing  division.  There 
ai*e  but  few  of  these  cylindrical  cells,  and  they  are  in  contact  with  the  periblast,  and 
later  one  sees  '^une  invagination  se  produise  dans  Pembryon  pour  former  la  v^sicule.^ 
This  mass  of  cells  is  the  first  indication  of  Kupffer's  vesicle.  Its  growth  must  be 
quite  rapid,  for  it  is  0*11  mm.  long  and  0*09  wide  when  but  two  or  three  protovertebra 
are  formed,  and  occupies  "  la  place  de  la  corde  dorsale,'*  ♦. «.,  it  is  entirely  surrounded  by 
hypoblast.  It  lies  just  in  front  of  the  caudal  swelling  *'au  point  ou  commence  k  se 
differencier  le  mesoderm.*'    He  points  out  that  it  differs  in  its  position  in  the  entoderm 
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from  the  condition  usually  prevailing  in  fishes  where  it  projects  into  the  vitellus.  He 
then  states  that  this  difference  is  of  no  importance  (1881),  for  in  a  later  stage  the  vesicle 
^^peut  faire  saillie  hors  de  Fembryon"  and  thus  become  as  in  other  fishes.  In  other 
words,  the  process  described  by  Agassiz  and  Whitman  is  here  said  to  be  inverted.  In 
a  stage  with  twenty-two  protovertebrse  it  is  figured  as  the  enlarged  posterior  end  of  the 
alimentary  canal.  It  would  here,  then,  permanently  form  a  part  of  the  intestine,  and 
in  this  respect  agree  with  the  middle  vesicle  in  Cymatogaster.  It  elongates  antero- 
posteriorly  and  becomes  pyriform.  It  comes  directly  in  contact  with  the  nervous 
thickening  above.  It  is  only  the  first  indication  of  the  digestive  tube.  It  is  important 
on  account  of  its  relation  with  the  nervous  system  and  the  notochord  and  the  region 
corresponds  to  the  region  of  the  neurenteric  canal  of  other  vertebrates.  He  has  never 
found  a  canal  leading  to  the  exterior.  He  considers  the  opinion  of  Kingsley  and  Conn, 
Agassiz  and  Whitman,  Cunningham,  Ziegler,  that  the  vesicle  lies  between  the  periblast 
and  the  hypoblast,  to  be  based  on  an  error  of  observation. 

Frequently  there  exists  below  the  vesicle  or  in  its  neighborhood  a  hemispherical 
depression  in  the  surface  of  the  vitellus.  (It  is  possible  that  in  this  case  the  vesicle 
divides  into  two,  a  yolk  vesicle  and  the  intestinal  vesicle  seen  in  Oymatogdster,)  He 
thinks  the  original  opinion  of  Kupffer  may  still  be  defended  when  one  considers  that 
it  is  the  first  indication  of  the  alimentary  canal  in  the  neurenteric  region  and  that  the 
allantois  of  higher  vertebrates  is  but  a  diverticulum  of  the  intestine  appearing  very 
early  in  front  of  the  neurenteric  canal. 

In  Serranusj  according  to  Wilson,  the  vesicle  appears  as  an  up-pushing  of  the 
hypoblast,  which  had  previously  become  colummar,  and  a  down-pushing  of  the 
periblast.  It  disappears  by  the  proliferation  of  cells  from  its  own  walls.  It  is  formed 
some  distance  behind  the  friture  anus  and  lies  in  the  postanal  gut.  In  this  respect 
it  greatly  resembles  the  postanal  vesicle  of  elasmobranchs,  with  which  it  is  homologous. 
^<  Before  Eupffer's  vesicle  is  folded  oft*  it  represents  the  terminal  dilatation  of  the 
archenteron  itself,  and  in  this  phase  is  to  be  compared  with  the  dilated  posterior 
extremity  of  the  archenteron  in  certain  amphibian  gastrulas." 

Mcintosh  and  Prince  (1890)  observed  the  vesicleiu  a  number  of  species.  They  find 
that  it  arises,  as  Kingsley  and  Conn  have  described,  by  the  union  of  a  number  of 
granules  or  small  vesicles.  They  found  secondary  vesicles  quite  frequently,  some- 
times extending  ^'all  along  the  ventral  line  almost  to  the  pectoral  region."  Its 
contents  are  usually  homogeneous  and  clear,  though  granules  are  occasionally  present. 
They  claim  to  have  traced  a  neurenteric  canal  from  the  vesicle  to  the  blastopore  at  the 
time  the  latter  closes. 

Formation  of  liver  and  air  bladdery  mouth,  thyroid  glandy  and  hypophysis, — In  a 
preceding  chapter  the  intestine  was  described  from  its  first  appearance  until,  in 
larvsB  1  mm.  long,  it  forms  a  simple  tube  from  the  hyobranchial  giU-slit  to  the  anus. 
In  the  stages  succeeding  that  the  rudiments  of  the  liver  and  of  the  air-bladder  make 
their  appearance.    Parts  of  the  tract  are  at  the  same  time  otherwise  modified. 

In  larvffi  1*8  mm.  long  (figs.  150, 156, 157)  the  intestine  is  broad  and  depressed  just 
behind  the  hyobranchial  slit,  and  its  walls  are  composed  of  ciliated  cells  18/i  high. 
In  the  roof  the  nuclei  of  the  cells  are  slightly  nearer  the  free  ends  of  the  cells  and 
nearly  all  are  on  the  same  level. 

In  the  floor  there  are  besides  this  layer  of  cells  a  few  scattered  ones  among  the 
bases  of  the  others  (figs.  156, 157).    Towards  the  back  part  of  the  gullet  the  lumen 


476 


BULLETIN   OP   THE    UNITED   STATES   FISH    COMMISSION. 


Fig.  113.  OutlineB  of  another  larva  of  the  same  ovary  showing  Kupflfer's  vesicle. 
Fig.  114.  Outlines  of  a  median  section  of  another  larva  of  the  same  stage. 

Plate  CVIII. 

Figs.  115-118.  Sections  further  illustrating  the  hypoblastic  areas  of  the  stage  represented  iu  fig.  76. 

Hypoblast  shaded. 
Fig.  115  is  a  section  parallel  to  fig.  15,  and  much  more  lateral  in  it>8  position,  showing  the  relation  of 

the  hypoblast  (shaded)  to  the  auditory  thickening. 
Fig.  116.  A  cross-section  passing  just  above  the  anterior  end  of  the  chorda.     It  cuts  the  auditory 

thickening  at  **an"  and  the  lateral  gill-pouches.    See  aa'  in  fig.  76. 
Fig.  117.  Another  section  of  the  same  series  through  the  middle  of  the  bodj^,  showing  the  floor  cells 

of  the  alimentary  tract.    See  bh'  in  fig.  76. 
Fig.  118.  Another  section  through  KupfTer's  vesicle.    See  cc'  in  fig.  76. 
Figs.  119-124.  Outlines  of  6  sections  from  a  larva  slightly  older  than  fig.  76.     The  larva  was  cut 

into  46  sections.     Fig.  119  represents  the  36th  section  from  behind;  fig.  120,  the  35th;  fig. 

121,  the  34th;  fig.  122,  the  3l8t;  fig.  123,  the  18th;  and  fig.  124,  the  13th  section.    The  lumen 

of  the  intestine  is  just  forming.    Figs.  119-122  represent  the  gill  region,  the  remainder  the 

posterior  region ;  fig.  124  showing  especially  well  the  wide  potential  slit  of  the  intestine 

just  in  front  of  Knpffer*8  vesicle. 
Figs.  125-127.  Three  sections   of  the  intestine  of  another  larva  from  the  same  ovary  between  the 

regions  represented  by  figs.  122  and  123. 

Plate  CIX. 

Figs.  128-135.  Eight  cross -sections  of  a  larva  in  the  stage  represented  by  fig.  77.    The  larva  was  cut 
into  59  sections.    The  figures  represent  the  following  sections  from  in  front  backward. 


Fijpires. 

Section. 

128 

12 

129 

17 

190 

18 

181 

22 

132 

24 

133 

41 

134 

46 

135 

53 

The  sections  are  somewhat  oblique,  so  that  the  dextral  half  of  the  figures  are  further 
forward  than  the  sinistral.    Figs.  129, 132,  and  133  are  magnified  less  than  the  others. 
Fig.  128.  The  section  passes  through  the  left  hyobranchial  slit,  the  auditory  thickening,  a^nd  the  heart, 
which  is  still  a  solid  mass  of  mesoblast  cells. 
The  alimentary  canal  Just  behind  the  gill  invagination. 
The  next  section,  the  sinistral  half  of  the  alimentary  tract,  solid. 
A  section  through  the  solid  cBsophagus,  the  floor  cells  distinct  from  the  roof  cells 
Outlines  of  a  section  a  little  farther  back. 
Outlines  of  the  intestine  much  farther  back. 

Section  through  the  widest  part  of  the  intestine  and  through  Kupffer's  vesicle. 
Section  through  the  ueureuteric  portion  of  Kupffer*s  vesicle. 

Plate  CX. 


Fig.  129. 
Fig.  130. 
Fig.  131. 
Fig.  132. 
Fig.  133. 
Fig.  134. 
Fig.  135. 


Fig.  136.  Sagittal  section  of  a  larva  about  1  mm.  long  and  with  about  twenty  proto vertebrae;  some- 
what diagrammatic,  ttom  a  number  of  sections.  The  heart  is  shortened  and  the  pericardial 
chamber  reduced  by  reagents.  A  largo  number  of  spermatozoa  are  seen  in  the  intestine. 
The  yolk  has  been  eaten  into.  The  auditory  capsule  is  much  nearer  the  surface  and  has 
been  added  to  show  the  relation  of  the  parts  at  this  time* 

Fig.  137.  Details  of  the  gill  region  near  the  side  of  a  similar  larva. 


VIVIPAROUS  FISHES   OF   THE   PACIFIC   COAST.  463 

migrated  in  throagh  the  gill-slit.  In  the  ciliated  gullet  the  cells  are  22/4  high.  On 
the  roof  this  tract  extends  farther  caudad  than  on  the  floor,  where  it  does  not  extend 
beyond  the  gill  thickenings.  The  walls  of  the  mid  gut  are  again  of  a  low'epithelial 
nature,  while  the  cells  lining  the  hind  gut  are  of  quite  another  nature.  They  are  high 
and  the  small  nucleus  is  situated  near  the  base  of  the  cells,  where  the  contents  are 
slightly  granular.  The  center  of  the  cells  is  a  large  unstaiuable  space  very  variable 
in  size.  The  free  ends  of  the  cells  are  again  granular.  Some  of  these  cells  contain 
deeply  stained  bodies  similar  to  those  found  in  the  lumen,  and  it  seems  very  probable 
that  these  bodies  have  been  swallowed  by  the  cell  and  are  in  process  of  reduction  by 
intracellular  digestion.  At  the  anus  the  epithelium  of  the  roof  of  the  intestine  is 
continuous  with  that  of  the  floor  of  the  combined  segmental  ducts.  The  cells  of  the 
floor  of  the  intestine  are  continuous  with  those  of  the  ventral  surface.  The  segmental 
duct  empties  just  behind  the  anus  and  not  into  a  cloaca  or  into  the  intestine. 

In  an  earlier  stage  it  was  noticed  that  the  mouth  was  first  indicated  just  behind 
the  eye.  The  conditions  obtaining  in  larvae  of  this  stage  are  shown  in  figs.  167  to  171 
(3*2  mm.);  the  mouth  is  essentially  like  the  other  gills,  especially  the  spiracular, 
and  agrees  in  all  major  points  with  the  condition  described  by  Dohrn.  That  is,  the 
mouth  is  further  developed  laterally  than  medially  and  some  distance  behind  the 
point  where  it  attains  its  full  development.  In  the  larvae  1mm.  long  I  was  unable  to 
trace  the  hypoblast  cells  much  beyond  the  notochord.  In  other  words  the  alimentary 
tract  begins  in  the  hyobranchial  region  in  those  larvas.  It  soon  extends  forward  in 
the  median  line  and,  as  far  as  I  could  determine,  the  outgrowth  of  hypoblast  to  form 
the  hyomandibular  slit  takes  place  later  than  that  to  form  the  hyobranchial.  In  larvae 
1-8  mm.  long  the  hypoblast  extends  outward  to  the  ectoderm  just  behind  the  eye. 
This  I  have  identified  as  the  first  indication  of  the  future  mouth  (figs.  154, 181).  In 
these  larvae  the  hypoblast  does  not  yet  extend  to  the  anterior  end,  and  the  mouth  is  a 
strictly  bilateral  structure.  The  hyomandibular  evagiuation  is  separated  from  the 
mouth  evagiuation  by  a  more  restricted  region  of  hypoblast  (fig.  153).  This  evagiua- 
tion does  not  differ  materially  from  the  mouth  evagiuation.  In  each  case  the  ectoderm 
is  two  layers  thick  where  the  hyi>oblast  touches  it.  But  one  of  the  gill  evaginations 
has  been  completed  and  the  second  is  in  process  of  formation  (figs.  150  and  151).  The 
detaUs  of  the  completion  of  the  mouth  have  not  been  traced.  It  is  not  functional 
when  the  larvae  are  4  mm.  long  and  in  fact  the  lumen  does  not  extend  forward  any 
farther  than  in  the  3  mm.  larvae. 

The  mouth  is  completed  shortly  after  the  larvae  have  reached  4  mm.  This  late- 
ness of  the  appearance  of  the  mouth  seems  to  me  to  be  one  of  the  most  remarkable 
circumstances  connected  with  the  development  of  the  alimentary  tract.  Thus 
while  the  intestine  becomes  functional  when  the  larvae  have  reached  a  length  of  1 
mm.  the  mouth  is  not  formed  till  they  are  over  4  mm.  long — not  in  fact  till  the  liver 
has  long  been  functional,  the  air-bladder  well  developed — not  till  all  the  glands  derived 
from  the  hypoblast  are  well  developed.  Not  only  is  the  mouth  late  in  appearing  but 
the  whole  canal  from  the  gill-cavity  forward  is  also  late  in  forming.  While  this  may 
be  due  to  retardation,  since  ingress  to  the  canal  is  had  through  the  first  gill-clefky  the 
conditions  impress  one  with  the  suggestion  of  Dohrn  that  the  present  mouth  of  verte- 
brates is  not  the  original  mouth,  but  is  of  comparatively  late  origin.  How  one  struc- 
ture may  replace  another  as  a  mouth  is  well  illustrated  by  Cymaiogasier^  where  a  new 
structure,  the  hyobranchial  gill-cleft,  functions  as  a  mouth  for  a  long  time.    It  would 
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Plate  CXV. 

Fig.  162.  Oatlines  of  a  sagittal  section  of  a  larva  nbont  1*9  mm.  long,  t«)  show  the  relative  posit 

the  liver,  air-bladder,  and  yolk. 
Fig.  163.  Cross-section  of  a  similar  larva  through  the  air-bladder. 
Fig.  164.  Another  section  a  little  farther  back. 
Fig.  165.  Sagittal  section  through  the  midgut  of  a  larva  2*5  mm.  long.    The  yolk  is  reduced  and  the 

liver  much  more  highly  developed.    The  bile  sac  is  just  forming. 
Fig.  165a.  Au  enlarged  sagittal  section  through  the  anus  and  nephridial  opening  of  a  larva  3*2  mm. 

long.    The  rudiments  of  the  reproductive  organs  are  seen  in  po. 
Fig.  166.  Sagittal  section  of  alimentary  tract  of  larva  3*2  mm.  long.    Posterior  part  on  right  below. 
Fig.  166a  and  d.  Some  of  the  cells  of  the  hind-gut  enlarged. 

Platb  CXVI. 

Fig.  167-171.  A  series  of  sections  from  the  same  larva  as  fig.  166.  The  sections  are  successively  nearer 
the  lateral  surface  of  the  embryo.  These  sections  show  the  relation  of  the  hypoblastic 
evaginations  to  each  other  at  varying  distances  from  median  plane.  The  gill -structures 
do  not  yet  meet  below  and  are  not  visible  in  fig.  166. 

Fig.  167.  Several  sections  removed  from  166. 

Fig.  168.  The  next  section,  showing  the  mandibular,  spiracular,  and  three  gill  evaginations. 

Fig.  169.  The  next  section,  the  mandibular,  spiracular,  and  hyobranchial  not  connected  by  hypoblast 
laterally. 

Fig.  170.  Two  sections  removed  from  169. 

Fig.  171.  Two  sections  removed  from  170. 

Figs.  171a-174a.  Cross-soctions  through  the  thyroid  and  gill  regions  of  a  larva  3*2  mm.  long.  (Figs. 
173,  174  are  on  plate  cxvii.) 

Fig.  171a.  Cross-section  of  the  thyroid  gland. 

Fig.  1716.  Through  the  same  one  section  behind  171a.     Showing  connection  with  hypoblast  cells. 

Fig.  172.  Oblique  section  through  spiracle  on  left  and  just  behind  hyobranchial  on  right. 

Plate  CXVII. 

Figs.  171a- 174a.  Cross-sections  through  the  thyroid  and  gill  regions  of  a  larva  3*2  mm.  long.     (Figs. 

171a,  172  are  on  plate  cxvi. ) 
Fig.  173.  Six  sections  behind  172;  the  right  through  the  posterior  part  of  the  auditory  capsule,  the 

left  through  the  hyobranchial. 
Fig.  174.  Through  the  posterior  part  of  the  gill  region;  the  left  through  the  upper  (posterior)  part  of  a 

gill  pocket,  the  right  through  the  anterior  (lower)  of  another.    Ciliated  region  of  the  gullet. 
Fig.  174a.  Lateral  margin  of  the  gullet,  two  sections  farther  back. 
Fig.  175.  Right  half  of  a  horizontal  section  of  a  larva  2*5  mm.  long.    All  the  gill-slits  potentially 

complete. 
Figs.  17&-178.  Three  parallel  sections;  176,  sagittal  of  a  larva  4  mm.  long;  the  mouth  not  yet  open; 

some  of  the  posterior  gill-slits  open.     The  ciliated  gullet  highly  differentiated  from  the 

other  alimentary  region. 

Plate  CXVIII. 

Figs.  179-183.  Development  of  gills  as  seen  in  living  larv»i  viewed  as  transparent  objects. 

Fig.  179.  Larva,  0*9  mm.  long. 

Fig.  180.  Gill  region  of  a  larva  2*5  mm.  long. 

Fig.  181.  A  little  older  larva,  showing  the  mandibular  and  hyomandibular  slits  and  their  relations  to 

the  hyobranchial  and  succeeding  slits. 
Fig.  182.  Gill  region  of  a  larva  4*1  mm.  long,     x  2. 
Fig.  183.  Gill  region  of  an  older  larva  in  which  the  conditions  seen  in  figs.  94-100  are  approached. 
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